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Technical Guideline for Westbav Sampling Procedures

The four ECJ wells installed during the Phase II Field

Investigation required special sampling methods. The nature of

the system eliminates the need for the purging of three to five

well volumes prior to sampling. These well systems are a

modular multiple-level groundwater monitoring device employing a

single, closed access tube with valved ports. The valved ports

are used to provide access to several different levels of a

drill hole in a single well casing. These leaf spring valves

are normally closed and are only opened for purposes of

obtaining aquifer pressure readings and water quality samples.

The annular space between each monitoring zone is sealed off

from the next zone to prevent fluid migration by means of

permanent hydraulically inflated packers (Figure 1) .

Once the casing and annular seals have been installed, the

development of the monitoring zones can proceed. This is done

by opening the pumping port that is paired with a sampling port

in each of the packered zones. With the pumping port opened,

fluid from the inside of the casing is pumped or airlifted out

in the same fashion as with a typical standpipe well. Once

developed, and with the pumping port still opened, hydrogeologic

testing of this zone and its adjacent casing seals can be

performed (e.g., tests).
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To operate the pumping port valve, an open/close tool is used,

as illustrated in Figure 2. This tool has spring-loaded "jaws"

that can be mechanically activated from the surface. The

pumping port is shown closed in Figure 2a. To open the valve,

the tool is lowered on a wireline with the jaws extended and

pointing upward (i.e., so that they will catch on shoulders when

the tool is raised.). In this condition, the jaws will spring

through the couplings as the tool is lowered to just below the

desired pumping port coupling. The tool is then pulled up so

that the jaws engage the bottom shoulder of the sliding valve.

By continuing to pull up on the wireline, the valve can be

opened, as shown in Figure 2b. Once the valve is opened, the

jaws can be collapsed into the housing and the tool recovered.

With this one valve opened, fluids can be added to or removed

from the monitoring interval by injecting or pumping from the MP

casing. Other zones may still be monitored in the normal manner

using a pressure probe or sampling probe because they will not

be hydraulically connected to the interior of the casing.

To close the pumping port coupling, the open/close tool is

brought to the surface and the housing is reversed so that the

jaws point downward (i.e., the tool will stop on exposed

shoulders when the tool is lowered). The tool is lowered to the

open pumping port with the jaws collapsed into the housing.

Once the tool is located near the pumping port, the jaws are
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released and the valve is closed by tapping on the top shoulder

of the sliding valve with the tool.

Fluid pressure measurements can be made (with a pressure

transducer probe) within each of the packered sections through

the valved ports, or measurement port couplings. Each one of

these ports is part of a coupling that has a helical landing

ring that accepts a pressure probe. This probe incorporates a

location arm, a backing shoe, a face seal, and a fluid pressure

transducer (Figure 3). Once the probe is in proper location,

the backing shoe is activated, forcing the probe to the wall of

the coupling so that the face seal on the probe seals around the

measurement port valve at the same time as the face of the probe

pushes the valve open. The transducer is now hydraulically

connected to the fluid outside the coupling and isolated from

the fluid inside the casing. A reading is then displayed on a

surface data unit; this reading is the fluid pressure in the

formation outside the measurement port relative to the water

pressure reading for the top of the plastic casing. After the

reading has been recorded, the probe backing shoe is retracted

and the valve in the coupling reseals.

The probe is then moved up to the next measurement port and the

procedure is repeated.
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Fluid samples are obtained by lowering a sampling probe and

sample container to the desired measurement port coupling. The

sampling probe operates in similar fashion to the pressure probe

except that a groundwater sample is drawn through the

measurement port coupling (Figure 4) . A clean, empty sample

container is attached to the sampling probe. The sampling valve

on the probe is closed to prevent water inside of the casing

from entering the sample container. By means of the extended

location arm, the sampling unit is positioned in the measurement

port coupling. As with the pressure probe instrument, a backing

shoe is activated from the surface and this pushes the probe to

the wall of the coupling so that the face seal on the probe

seals around the measurement port valve at the same time as the

face of the probe pushes the valve "open. The interior passage

of the probe is now hydraulically connected to formational water

outside the coupling.

The sampling valve in the probe is opened by surface controls

allowing fluid from outside the measurement port to enter the

sample bottle. Once the bottle is full, the sampling valve is

closed, the backing shoe is retracted, and the sampling probe

and sample bottle are pulled to the surface. The sampling probe

can then be cleaned, a clean bottle attached, and the procedure

repeated.
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seals around the measurement port valve at the same time as the

face of the probe pushes the valve open. The interior passage

of the probe is now hydraulically connected to formational water

outside the coupling.

The sampling valve in the probe is opened by surface controls

allowing fluid from outside the measurement port to enter the

sample bottle. Once the bottle is full, the sampling valve is

closed, the backing shoe is retracted, and the sampling probe

and sample bottle are pulled to the surface. The sampling probe

can then be cleaned, a clean bottle attached, and the procedure

repeated.
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FIELD DATA AND CALCULATION SHE

Boo» Z-of

Datum: Pressure Probe Type: jobNO,

Elev. Ground Sfc:

Height MPCaskig
above Ground Sfc:
Bev. top of
MPCodng:

Reference Bev.
Steel Casing:

Serial No:

Range: 0 to

Weather:

Barometric Pressure:

Ambient Readhg (Pressure/Temperature/Time): Start

DrillhoteNo: 6<-<T- I

ps) Project:

Casing Sfee/Type:

Operator: *^ S « tf C^nO(A-S<^

FWsh ,

t

€

Depth to Meas.
Port Valve, m

From
Log

no1

Its'

1-1.0'

?ST'

TO1

From
Cable

Bev. Meas.
Portm

FUd Pressure Readings

Inside
Casing

OO f /I
O v»I? O

77.7/

^6-55*

55.70

^5"./a

^•70

Outside
Casing

95. / 8

85--0!

S^-89
8^-9o
St. 76

9^-74

73.95-
73.8V

6l.96

^fr

te.fs'
&-1°l
5z.i0

5~t-o<t

5"Z-o/

Ho?
^.06

4/.o6
X^or
3£.o/

36.0O

Inside
Casing

ftS.55

77. £?

&.&{

55. 78

^-./7,

1b.77

Trans.
Temp..

K

•2-87.2.

v-W.-L

-L07.-1

Wl.Z

2-97.2.

2&7.Z.

2.Q7.Z-

Tlme.
H:M:S

17: o3

/7:oH

1 7»o5~
/ 7-06

h:o 7

/7:o8

IT.tOtt

I?-.//

/7-Yf

/7-vr
/7;/6

\T.\7

I T » / C?
/ • • i V

K:/«?

17'-Z<>

/725:zo

7:u.fO

f?:**

1?^^

7-.r7.-3o

f ^^ î fl'• **^J

(Ap)
Press. Head
OuWdePort.

-•8.19

-5.7^

-* 29

O / ^>h

"*" ^7#« * ̂ ^

<̂ |. 1̂̂ 7

-U.oi

Plez. Level
Outside Port,

m
Comments

f
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Instruments Ltd.

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

\

Datum:.

Elev. Ground Sfc: _

Height MP Casing
above Ground Sfc:

Elev. top of
MP Casing:

Reference Bay.
Steel Casing:

Serial No.:

Range: 0 to

Weather:

Ambient Reading (Pressure/Tempefatufe/Tlme): Start

Drillhole No : ^ C3"— /

o psl Project: S w-l M V &-**

Casing Sze/Type:

i Pressure: Operator: /t S ««cA.*K;"«

Start Finish / 3 •

i Ledge

se Q L~-.£ce*v

/ / ,̂
65" / X 0 7. O

Depth to Meat
Port Valve, m

Rom
Log

<*&'

?>$'

From
Cable

Bev. Meas.
Portjn

Ruld Pressure Readings
psl

Inside
Casing

3H.17

2.9.92

Outside
Casing

Z9.H9

t^.f7

1S.W

I5.ll

Indde
Casing

SS-.Z )̂

13.1Z

Trans.
Temp..

X

~

2-87. /

lime.
H:M:S

7:jJ:00

7.-3Z.

7:3a:̂

/r. 3^ co

^p
Press. Head
Outside Port.

c£)

- l| -06

-11-08

Plez. Level
Outside Port,

m
Comment!
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Instruments Ltd.

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHE^

Poo« / of .

Datum:

Elev. Ground Sfc:

Height MP(
above Grot.

Elev. top of
MP Casing:

Reference 1
Steel Casinf

Ambient Re

:aslng
jndSfc:

3ev.
j:

Pressure Probe Type:

Serial No.: ££/6^

Range: 0 1

Weather:

Barometric

lading (Pr«ssure/Temperature/TIme): S

Depth to Meas.
Port Valve, m

From
Log

•#4-2tf>

2^0

/ft

no

From
Cable

/ (|

tqi'l*

Hi's*

Bev. Meas.
Portm

£t££TK 'C-Dater /^^ ^--'/^^ JobNo.: W&3T&

££.l4&k£B- Drillhole Nor /=:£-J~-/

/
0 Z&? pjj Project

Casina

Pressure: Operat

/ /

Sze/Type:

or: ^"-x

/

£g.tS-rZ4<S£,/ 7~. £o*j&t^£,y

/ / S
Tort /3.25 /Z?f.3 /2'^M^

/ /

Fluid Pressure Readngs
PS)

Inside
Casing

/2f.5b

IZ?>53

W$5
Itf.^

// f. 15

M.Z&

tt-ll

Outside
Casing

iztsi
/tf-l-L

>tf.3l

!ll>-2.1

111.1?

//}. /l
Hl.il

<!{,.&
r!(,-tf

ft-?5

M.y.0

tf-t4
<$•$•<<?

15-D*

Wi
P-1-K

Inside
Casing

wts

IM. t*

Trans.
Temp..

K

^7«? "̂ *5
^.&s~ ~*

28S&
281,^

2££.2>

Z8(,.4-

•206.1

ztt.X

2:.^- 7

^'f

Time,
H:M:S

^^3

* *~(&

O ^ 7<^?

^;3;
2t2l--3<>

1^32

I'-W

207

2-57= /«

'2.*4o-.

2; f/'J

2--12.-3o

2-y;
z y/ /c
z-y*
2'5^
T-W&

I'll
-1-54-

•2-56

I'-U

Prtss. Head
Outside Port.

of

0-^

)Q

7

/.3f

Z/?J
'

Plez. Level
Outside Port.

<>.5>

j,o(\

b.l '

Comments 1

2206M
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Instruments Lid.

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

in

4%

#z

Datum: ,

Etev. Ground Sfc:

Height MP(
above Grot
Elev.topof
MP Casing:

Jeference
Steel Casing

Ambient Re

basing
jndSfc:

3ev.
j:

oding (Pressure/Temperati

Depth to Meas.
Port Valve, m

From
Log

145'

17-0

1- 75

1o'

From
Cable

/i"T ̂  ^
/ T " ' V

f22l"

Wn*

1$'

Bev. Meas.
Port̂ n

Pressure Probe Type:

SarialNa.! '̂/^6/{

Range: 0 1

Barometric

jre/Time): S

isL&mic, Dote r^ s-^/i* JflhNa.. «^c»-^ r^

&r M/eBt''QM*i» NO ^ ̂ /- /i
™ IfO n- Project

Cadna

>',ut <.,***•* tw,ir

Pressure: Operator:

k- £etfOfl"&/T. IwUk-V

/ ' ^

tart Finish

Fluid Pressure Readings
P«l

Inside
Casing

#jyg

'

tt-ft
&£z?3

trtf>3

1*263
5-5. $(,

^6.00

Outside
Casing

W*A

VJ-W

It -ft

11.&

iz?y$
M4l

1l'fr

&l-o)
t>}-°3

(*?.*3

52-3*

52.14

62- <l

52.10

$1,10

Hi. it

Hi. 10

Hf.to

Inside
Cosing

&fo

Trans.
Temp..

K

-

^--'.7

^-f

X/x&* /

**? ^X' ^.̂«?t* * T

-lt<-.i
2K.1

•lU.I

Time.
H:M:S

f> 51

;-s*
2 '-Sf/

1-0 J

}oi:io

^j'O^>

Z-oM

3v£
3-0£3b

3=&6
3~-&,:3t>

lltrt-K
Z-/0

I'W.Zc

1:il

3 n }t

-.-(>

Z' ft '?*J ' -J ' *

r/6>

Press. Head
Outside Port.

;

3.5C

$,(,(*

llo

T>.1L

3.7o

Rez. Level
Out sfde Port.

J*
yt

S-Z1

5-44*

6-^4-

&.t^

I- oo

Comments
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PIEZOMETRIC PRESSURES/LEVEL*
FIELD DATA AND CALCULATION SHEET

Instruments Ltd.

Datum:
s f

1
1

^ - <
f*4 .-. . 1

^fe "~ "* 1

^ ' »
' !*• - 1

:J^ '

3 '̂

;̂ W
ftfr*

"lrV

* T

-\ ~^

3av GfOLTKlSfc-

•MghtMP(
jboveGroi
3ev.topof
MPCoUng:

Reference E
»ee)Co*x

\mttentRe

2asing
MXlSfe:

3ev.
f.

adng (Pressure/Temper an

Depth to Meat.
Port Valve, m

Frorn
Ujg

bO

•

H4

55-
*

•

From
Cable

^ 3

^y'z^

3f'^*

Bev. Meas.
Port/n

Pressue Probe Type:

Serial No :

Range: 0 t

Weather:

Barometric

jre/Dme): S

Ueueit* ftofr. JobNo,

DflllholaNo.. ££J " 1

a psl Project:

Caslna

PraMLra: Oparot

SUe/TVpe:

Of!

fort /X1 * ** I d-o^-l / J -Jl Finish

/

Fluid Pressure Readings

Inside
Casing

*#66

'}'-(• K*

IWI

Outside
Casing

**•*</

5<- r«/
3r-?y

2-̂ -5^

^*»
Wtf

Z-I-H
^^i* * t

*7 ijf &(J

*4<*fi
1

Inside
Casing

y^

W?

Mi

Trans.
Temp.,

K

^u.'i

1^,1
2^.7

IU-*I

2t("')

Time.
H:M:S

^ (0 ZO

3 Z&

1-ieiK

%ff.A-

^:%

?-»•*

^ - z ?

J^ *f

1-21

•j-2o

Ftess. Head
Outside Port.

4-5^

4-&7

4-.W

Plez. Level
Outside Port.

It'll*

II '11

11.23

Comments

1

1
1

1
1

1
1

!

.,;/ -,TV^,^ .
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2.

(0

/3

f-f

32 fr

OL

130

O&20

O'/SO

M
1330

10/O

75"

A/Iff-

|T\I"

(OS/*'

2.

V'V-

o-^Q
«.o\

OFF

TOO

! fir

? 22-C- loio ,420

27

32-

'410

30V
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Subject. Date

Project: Ref No

Prepared by: Sheet of

R

0 i

to -

io -

l*>-

Ko-

2<v ~

Zlo-

Xto-

/J
i

n
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I

// /o gi

I

r
T
i
i

T

5 •/ 3 2. /i / i i i
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Instruments Ltd.

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

Datum':.

Elev. Ground Sfc: _
Height MP Casing
above Ground Sfc:
Elev. topof
MP Casing:

Reference Bev.
Steel Casing:

Pressure Probe Type: &AjCJ*l(> Date:_

Serial No.: & Ibl/lHtlU Drillhole No.:

Range: 0 to 2-fl) psl Project:

Job No.:

Barometric Pretsue:

. Casing Size/Type:

Operator: ±

Ambient Reading (Pressure/Temperature/Time): Start
7 '

0- +&S

Finish

rt
Depth to Meas.
Port Valve, m

From
Log

1

? /#'

From
Cable

1

I. Wo"

Bev. Meas.
Portm

Fluid Pressure Readngs

Inside
Casing

l^te

MM

Outside
Casing

)2*.l!

/nil'
Ittoo

izto+
llWI

iZlJcj]

1/4.68

tl.13
Ills!
irtft
If I ii

Ift-ll
//f-ffyfc
U1.i»l\
itf-&

Inside
Casing

12434

nsM

Trans.
Temp..

K

2J5.I
Z6b^

Zftf.o

tfl-o

Ztf.Q

Time.
H:M:S

lo-><A
Ihfc

>/--OL
H«li5o
II --01

//4B
II-. M
//»//
ll*/l
Jl-t?1 J«

D--I4
//t/S
//:/l

Ih/?

H--IB

ir-ii
H'-Zo
H<1\

2S5

-/.j;

-/;s

Plez. Level
Outside Port.

<*?*

-5.4? iJ

-4.0+

Comments
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Instruments Ltd. /

PIEZOMETRIC PRESSURES/LEVEL1"
FIELD DATA AND CALCULATION SHEET

Pno« 2~ 01 -'

to

H

>$M

#

*

i

^

Datum:.

Bav Ground Sic-

Height MP<
above Grot
Hev.topof
MPCasing:

Reference
Steel Casfn<

Ambient Re

Basing
.ndSfc:

3ev.
3:

Pressure Probe Type:

Serial NO.: I<£.l4bl

Range: 0 t

iZ^Cftlt Dote: /*/5 ZZ/8R Job No.: t»J5 &'*8
/

btt,/4i nrllhotoNo, £tJ~-Li
o lOn psl

C01-P. S-Aj/^y

Project

Casino

$*<-us*/s ^T**, ,Ahi Bes>*xt. M

SIze/Tvoe:

-

Barometric Pressure: Ooflfotor: £ *J£ ^M/TZxlA/̂

ocflng (Pressure/Temperalue/Tlme): £

Depth to Meas.
PortVarve.m

From
Log

22Q]

l&?

f 1*9

1 //$ '

t

f Iff

From
Cable

^yV"

IMV

/^ V

//*v

/to'4"

Bev. Meas.
Port/n

itart Finish

Fluid Pressure Reaalngs
psl

Inside
Casing

/^5.f/

.̂36

foitkf

b4.0l

H.n/1i

Outside
Casing

/ffl-U

)Ol-2*>

I0lt1

/•Melti

V-ti
V-M
11-tthi

W1
Ht°h

%to
#•&

M-v
6+-W
tf-u

tt.\$
1W*

Inside
Casing

/0£ll

I2.fr

%w

bt-Ol

U'L

Trans.
Temp..

K

261.1

W^

Zffl.Z

m\\*

z&i.i
281.!

Time.
H:M:S

//*Z3

;/-'M--*>

I/ ''14
ll'-tf

li--z<.

ir-zy
/1'frb

//-Jo
//$*
//'•»

}/-<teT*
fan
fast
//>&
//*$1
/Atf'Ji

ir-&
//--v
//*1/
f U*
il--4i

Af . /»*c

~/.sa

-f.3(,

-0.1$

-0-5°

0-<i$

Rez. Level
Outside Port.

**•&

-3. tf '

-3. /<- J

-f.721

-0.61 '

/-/?'

Comments

220M6
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1/l̂ stbqi/
Instruments Ltd. /

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

Datum':. Pressure Probe Type: . JohNo.- 1*1 &

Elev. Ground Sfc: Serial No.: ££-'66 ortlhole No.:
Height MP Casing
above Ground Sfc:
Elev. top of
MP Casing:

Reference Bev.
Steel Casing:

f

Range: 0 to ZGO ^

Weather

Barometric Pressure:

Project: "£</Ll-/ tfc

_ _ Cadng9?e/Typ<*

y*"" >̂ i-Operator £= _ KG-I.

*/S £<zjx,6-/Ate£ii /30>F0fc&,/iA
?

/•7ZA*l£.

Ambtenf Reading (Pressure/Temperature/Time): Start Finish

Depth to Meas.
Port Valve, m

From
Log

J2, tf

From
Cable

#'//

Bev. Meas.
Portm

FUd Pressure Readings
psl

Inside
Casing

Tftfo

Outside
Casing

J£fo

"?2-^

Inside
Casing

33&

Trans.
Temp..

K

2#kb

Time.
H:M:S

I/ -45
//--&
//*&

Presi Head
Outside Port.

Ap. ni.

b

/.&

Ptez. Level
Outside Port,

J-3f /

Comments

2200M
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Subject. Date:

Project. Ref. No.-

Prepared by: Sheet of

I

VII
0 -I

2o-

60 -

tlo-

Mo-
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Z2o-

240-

280-

3>O ~

W

V V

F**fnia.i.

fAfltr-vifLZ^

5 4 3 / 0 -/ -2 -<* -5 -6 -

r

ii
-L

I

I

T
1
1

1
l

T

50 7 East Third Street. North Vancouver. British Columbia. Canada V7L1G4 Telephone 604-984 4215 Telex 04-352606
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Instruments Ltd.

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

Poge / ol

Datum: \^~} > L» .

Elev. Groun

Height MP(
above Groi

Elev. top of
MP Casing:

Reference {
Steel Caslnc

Ambient Re

*<1

^sfc•

rasing
jndSfc:

:iev.
j:

Pressure Probe Type:

Serial No.: && ~ I

Range: 0 t

Weather:

^ ^ Date: / fei «-» -> / O<J JobNo.: L^C? -> T O

C?G Drillhole No.: "̂̂ " O ~ — ̂

-, "2.OO psj

O C4 f\l\<*\

Project:

Caslna

Barometric Pressure: 6 Ooernt

adlng (Pressur e/Temperature/Tlme): Start 13. vS / &Oi K/

fW-pwc* - fl?,0 1o ~/«p ff(~ Y/\ jP
Depth to Meas.
Port Valve, m

From
Log

•fljgf

36'j

/

2,0^

I3&

r

From
Cable

JM'i*

iiHi'

i«y

/7"?V'

Elev. Meas.
Port/n

Fluid Pressure Readings
psl

Inside
Casing

V

WW

ii1. . 5/

fo&4&

(J2.W

Outside
Casing

^

/25(ff

tzWl
fft-1f
(<».tt

/oojlr

,',./t"
' * "**

fOo.fl,

too'.'*

<ti.'fr
1116

W>*«

3U3

41,07

#7,0(
%<!%

%M
<t.u

Inside
Casing

"

,31.̂

/ft,"Z-?

tofft

1i.V8

Trans.
Temp..

K

f

2-4J it

ZSl^

2g"*3
ZS7-Y

////

2f?-f

2fff.S-

Ml.5

SiAULt^A^'i Leoc;r
Sze/Type:

r^
Cf̂ Flnlst

Time.

v

/CoV

/a?6
/D/C?

(o2f-

(o: 2.3

/*:?'•/-

to 4T

id ••<<$*
f/)-'Yl-f''

/l:'/?'/^

/O'YT-30

ttwr.
10-^m

(0:5<V3fl
lO'.Gl

mp PLAS^C /.^'r

Tkl XFl bt-
/ /

t t

Press. Head
Outside Port.

K G m^\y ^ — ̂

cj u 7"5 ' Oc'
/vt ft"5 (

/ /<-'?/ tffr

~' (|O

5.-J

-^5

'->,>

- 36l\

Piez. Level
Outside Port.

^0/*/33«

-ix-'7'

-^^

I2.7

-a,2

Comments

f/^ .

2208M
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Instruments Ltd.

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULAflON SHEf .

Datum: U ' **!*£{ t-f^c\

Elev. Ground Sfc:

Height MP
obove Grcx

Elev. top of
MP Casing:

Reference
Steel Casln

Casing
jndSfc:

L \ 1 , i

Pressure Probe Type:

Serial No.: ^£ -

Range: 0 t

Weather:

^^ Date: Z-y^-C'C' Job No.: <V$ $ <~f %

~lb£> Drillhole No: ^ ̂  J ~ ^>

o 2&~& P^

5w/£/a>+<i.
7

Barometric Pressure:

Amb/ent Reading (Pressure/Temperature/TIme): J

Depth to Meas.
Port Valve, m

From
Log

///

ii^r

ffi'

A.4

,

3-4

From
Cable

/f/y7

/zf 4 "

01 ff

4? !? "

i ii5f8

Elev. Meas.
Port/n

tart

Pro/ect

Caslna

Operaf

s " I ' \ J i_f c 5

Size/Type:

or: & i

rvir ^'-^•'< /.r
Tt-ltrf.L£

Finish

Fluid Pressure Readings
psl

Inside
Cosing

71-20

Cff **fl

55,3f

^,G\

L1.46

Outside
Casing

"7//"^.

11.67-

6?.4f

bi-tf

41.51

10,44

30/4^

ziiz
2^54j
25-^7
Z5-11
2^.//
25-. M

Inside
Casing

•77,26

(08,51

5*3,37

35".18

Z<?,4£'

Trans.
Temp.,

K

281,b

2%l^
101.1

2*7-1
i#7$

2$7>$
W.I

2$1,1

i$lb

Z&7,5

TVne,
H:M:S

IJ! t0

{/<?!

IIVI3O
Ilp3
\\:oj
\{'0l

1 /,'lo

it'15
n-.lh
li'il
\\'2\

II iZ.2.

!I'L3

M-if

H '.2.5T
l(?(,3?c

\\ibVf

\\1160

ui-7i5"
Hid

1(2^

Press. Head
Outsldtgort.

^r(.P")

-Lp.zV

<-b.fi

-$>£

-5.(*

-^3^

PSez. Level
Ouls/de Port,

m

/tJ u /

M-20

IS.'/

P. 73

ttg-^/c

Comments

— —

oZ

11?, tO 26'l-1" " '1>r> 2209W
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PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

Instruments Ltd.

*

Uj

-

Datum:

Elev. Group*

Height MP<
above Grot
Elev.topof
MPCasIng:

Deference 1
Steel Casln<

Ambient Re

dSfc:

Basing
.rtdSfc:

3ev.
y

lacfing (Pressure/Temperati

Depth to Meas.
Port Valve, m

From
Log

z w

Jlltf

&(,Ztf

1 M'

/??'
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Weather:

Barometric

jre/Tkne): S

obeType:

fS tvJL

4* L. ̂  f+ 47 / ffl t* I /< -K-*T S*-*
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PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

Instrumenfs Ltd

Datum:.

Elev. G<ound Sfc: _

Height MP Casing
above Ground Sfc:

Elev. top of
MP Casing:

Reference Bev.
Steel Casing: _

Pressure Probe Type: ft.t.t-iK'<~ Date: f&& z z/3 ?•> Job No.:

Drillhole No.: £•_£-. 7" - 3

Range: 0 to "Z-°° psl Project: J"J<-(-

Weather:

5fS>ft>fJ> ,

Barometric Pressure:

. Casing Size/Type:
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1/l̂ sfbq/
Instruments Ltd. /

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

Datum:

Elev.GroundSfc: _

Height MP Cosing
obove Ground Sfc:
Elev. top of
MP Casing:

Reference Etev.
Steel Casing:

Pressure Probe Type: £(.£C-fRK. Pofa:
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. Casing Size/Type:

Barometric Pressure: Operator: . ^e/S

Ambient Reading (Pressure/Temperoture/nme): Start FNsh

Depth to Meas.
Port Valve, m

From
Log

From
Cable

Elev. Meas.
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PIEZOMETRIC PRESSURES/LEVELS
HELD DATA AND CALCULATION SHEE

Instruments Ltd.

Datum: C-Kov/JI? JfX&4-C£_

Elev. Ground Sfc:

Height MP<
above Groi

Elev. top of
MP Casing:

Reference
Steel Casing

Ambient Re

Basing
jndSfc:

^ev
j:

Pressure Probe Type:

Range: 0 t
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Instruments Lid.

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

Datum:. Ju

Elev.GfoundSfc:

fLfAC.fi. Pressure Probe Type:

Serial No.:

Sj£ARuA*.y 21, JobNo .: AJ-B
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Elev. top of
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Reference Elev.
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Range- 0 to 2-OO
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H:M:S

ESraSsThead
OutsWaPort.

Piez. Level
Outside Port.

m
/'L

Comments

lOLti

7- V

41 7-5

7' 57

140 V
75/75/4 71.-L2 I.L&

2ft**. I-ZL,

/<?•- /J
10 - I*

IV Id

A ) ' ! /

6) it?-- to
220894

A-65



l/l̂ stba
Instruments Ltd.

PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

Poa« 3 or 3

Datum:

Elev. Ground Sfc: _

Height MP Casing
above Ground Stc:

Elev. top of
MPCasIng:

Reference Elev.
Steel Casing:

Serial No.:

Weather:
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€£ /&£,/Dt£- I4t,l Drillhole No: *£.CJT'"^
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PIEZOMETRIC PRESSURES/LEVELS

Instruments Ltd.
FIELD DATA AND CALCULATION SHEET

Poa» / of ~>

Datum Date: ! > 'v - I1 Job No.: U 8

Elev Ground Sfc:

Height MP Casing
above Ground Sfc:

Elev. top of
MP Casing:

Reference Elev.
Sleel Casing:

Serial No,' ' ff-6-M
/

Range! D to t-^O

1 (Weather: -VA/AJ / I r
/

Barometric Pressure:

Ambient Reading (Pressure/Temperature/Time): Start ) $

•<c Mi

psl

.Vl'JO'-

Drillhole No.: / ' - j x/

Project: J1'' ' "//''^ / ' l'b£-
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PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHE F

Instruments Ltd.

Datum: Pressure Probe Type:: (- ' ""'t'lc Date:. ff-f - ' / • '.<?" Job No.:

Elev Ground Sfc:

Height MP Casing
above Ground Sfc:

Elev. top of
MP Casing:

Reference Elev.
Steel Casing:

Serial No.: '' " , If' ' ' -
'^r 0 >•:

Range: 0 to / ^ ~ pd

Weather: - ' ' « ' • / ' /

Barometric Pressure:

Ambient Reading (Pressure/Temperature/Tlme): Start . .

1 r ~ *
Drillhole No: '

Project: - • / •<'<"'

Cnslng SIze^Type-

Operator: " " ^' '' <• /

Rnlsh ,

Depth to Meas.
Port Valve, m

From
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// / /

/ : / ;

I ' l l
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PIEZOMETRIC PRESSURES/LEVELS
FIELD DATA AND CALCULATION SHEET

Instruments Ltd.
POQ« ~ PC

Datum: Date-

Elev. Ground Sfc:

Height MP Cosing
above Ground Sfc:

Elev. top of
MP Casing:

Reference Elev.
Steel Casing:

Serial No- ' ' / r/1

Range: 0 to ' ̂

Weather- stf. '•>'

Barometric Pressure:

Ambient Reading (Pressure/Temperature/Tlme): Start ' /l'

>/ /<*'- OUlholeNo:
/ f t ' /->' j

psf Project: ~t-' t /' ''/'' ' ' / ' ' '

^ Y * ' ''' ̂  Cnsing aze/Type :
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_ - . .
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O l/1/festbq/Instruments Ltd /
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APPENDIX B
PHASE II DATA VALIDATION TABLES

SULLIVAN'S LEDGE SITE
NEW BEDFORD, MASSACHUSETTS



A K T
/A \/ Vi M

ENGINEERS & 261 Commercial Street/P O. Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 1, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #8970/3635A, Sullivan's Ledge Inorganic Data/-
Samples MAH213 through MAH231, MAH251 through

MAH259, and MAH150

We have completed our review of the inorganic data generated by
Chemtech Consulting Group for the 29 low level water samples from
the Sullivan's Ledge site with the above SMO sample designations.
Our review, summarized below, was based on the criteria outlined in
the Functional Guidelines for Evaluating Inorganic analysis and
included the following:

- data completeness
- matrix spikes
- blank analysis
- furnace atomic absorption QC
- holding times
- instrument calibrations (initial and continuing)
- instrument detection limits
- interference checks
- serial dilutions
- laboratory control samples

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

DATA COMPLETENESS
Analytical results for all required analysis were received along
with documentation for all required QA/QC. Approximately two
percent of calculations and transcriptions were reviewed and were
found to be correct.

B-l
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Portland. Maine 04112
(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
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June 1, 1988

HOLDING TIMES
All samples met the contract required holding ti^ne for all
parameters.

INSTRUMENT CALIBRATION (INITIAL AND CONTINUING) ,
Calibrations were performed at the required frequency. The
recovery of selenium from one continuing calibration verification
sample was greater than 110%. We have flagged the associated
positive results for this parameter as estimated.

BLANK ANALYSIS
No method blank contamination was noted.

INTERFERENCE CHECKS
An ICP interference check sample analysis was performed and results
for all parameters met criteria.

MATRIX SPIKE
Zinc,iron,manganese, and selenium recoveries for the matrix spike
were greater than 125%. We have flagged all positive results for
these parameters as estimated to reflect the indication of a
potential positive bias. Lead had a recovery lefcs than 75%, an
indication of potential negative bias in quantitative results. All
results for lead were flagged as estimated.

DUPLICATE ANALYSIS
Laboratory duplicates for lead and cadmium had non-compliant
relative percent differences. We have qualified results for these
parameters as estimated to indicate potential sample heterogeneity.

LABORATORY CONTROL SAMPLE
The laboratory control sample analysis was performed as required and
results met the required criteria.

INSTRUMENT DETECTION LIMITS
The reported instrument detection limits were all less than the CRDL.

B-2
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Ms. Nancy Barmakian
Page 3
June 1, 1988

FURNACE ATOMIC ABSORPTION QC
Replicate infections and one-point analytical spikes were performed
as required and results for selenium on sample MAH221 and lead on
sample MAH223 were found to be non-compliant even after a third
injection. We have flagged these data points as estimated. The
method of standard additions was employed when necessary and all
results were compliant.

SERIAL DILUTION
An ICP serial dilution was performed and the results for calcium,
iron, and manganese did not agree within 10% of the original sample.
We have qualified the results for these parameters as estimated to
indicate a potential for physical or chemical interference.

OVERALL ASSESSMENT
We estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure) L. Dixon
G. Tatarka L. Pitts
G. Vaillancourt
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î

T
ha

lli
um

3

0

3

O

3

O

3

O

3

0

3

O

O
in

CL

V
e
n
d
 i

 u
rn

-i
KI

3

O
rg

3

O
eg

->
3
O

—l

ru
rg

-i
p.
rg

0
rg

a.

ISJ

3

^

3

0

3

O

3

O

3

0

3

a

O

Ifc

u'o

B-5



s

33>-33-»33 -»-»«--! 3 3 — 3 3 3 3-» 3
to at

tn • in
O> O -O

• (M O1
tn •* «-

!o10

•-IM gi

ii?
3

§
S ^ in • in•o o o

^ in

cnoj ra
u. z 5

-i -i 3 3 3 :
>oo
•- IM

ae ae

a
at
a

I P«J ̂
a.r>i 01
3x3

IS

3 3 3 3 3 3-> 3 3 ~-»-> -l 3 " 33 3333

ora >r o r\jo «— o*— f̂ *-o o •—rM«— 2
•— «O o r\j oo • ro N»

• INI 2>

I1

§
mf^in<^mo^^inON>oooooorooQoinoo<>O oe
r y % » o * - o - - o O f M O 2 * " * ^ ^ " *

Z OC W -I—'
O LU *-

2 13^ r

in in

. U- Q. Q. U. Q. Q.

— c
< <

3 £ >.= ±TJ oe «
w — — ' • a o c C M ^ :o « — 5jc S-- xi
O.WXA4AI- >fMU O

B-6



MO-
CD l/> •

3 3 3 "3-1 I 3 3 — -l 3 -»

ou-\ror\ j -TOOOOcoomooof-OK>coou->O(M<
^rj »o o »-o ocorvi o o «-<\j<

ftJM • O 00
-o

I —-> -> -> 3 " 33

r o o «-» o<
- O ^~ *"" (Ul - lid

o
•o

O *"• O *"•

!i

33 3 3 -> 3

> KI oooin o r^o> o «— cvj •—
oo o «-

O -(NJ.

3

(M<M a

3

S ac w>
UJ »—

— 03 —

O (X)
_J H-

«- -»o • ~* -<Jin i^*-a o •-F. <M ^

3 -» ->33 -"-l-J -> 3 " 33 3-

o!G »- »-<

SO
»- •-intMO g^o^g •-g'-inpj^

u. >
'^.ix^oa.a.u.a.a.u.

§ 5

-< ea OB u u u o o
-

£ O O c . « iu o o — -J :

B-7



F̂̂ N A K T
M )/A \l \J_yy U \l

ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 1, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #9026/3643 Sullivan's Ledge Inorgainic Data;
Samples MAH242 through MAH247

We have completed our review of the inorganic dajta generated by
Northern Labs & Engineering Inc. for six water samples from the
Sullivan's Ledge site with the above SMO sample designations. Our
review, summarized below, was based on the criteria outlined in the
Functional Guidelines for Evaluating Inorganic analysis and included
the following:

- data completeness
- matrix spikes
- blank analysis
- furnace atomic absorption QC
- holding times
- instrument calibrations (initial and continuing)
- instrument detection limits
- interference checks
- serial dilutions
- laboratory control samples

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

DATA COMPLETENESS
Results for all analyses were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

Boston. Massachusetts Detroit Michigan Tallahassee. Florida Washington DC

B-8
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)/-\ \ ( ( j SCIENTISTS Portland Maine 04112
'1 VI \ X_^x V_X (207) 775-5401 Telex

T~" /^~^ TA~\r~M~"\ A T\ T /̂ " /̂̂ "N ENGINEERS & 261 Commercial Street/P O Box 7050
Portland Maine 04112
(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 2
June 1, 1988

HOLDING TIMES
All samples met the contract required holding time for all
parameters.

INSTRUMENT CALIBRATION (INITIAL AND CONTINUING)
All calibrations were performed as required and contract
specifications were met.

BLANK ANALYSIS
The method blank contained calcium, iron, manganese and magnesium at
levels greater than two times the IDL. Revised detection limits
were set at five times the concentration detected in the blank per
protocol guidelines.

INTERFERENCE CHECKS
An ICP interference check sample analysis was performed and results
for all parameters met criteria.

MATRIX SPIKE
Selenium and mercury recoveries for the matrix spike analysis were
greater than 125%. We have flagged all positive results for these
parameters as estimated to indicate a possible positive bias in
reported results. Thallium had a recovery less than 75%. We have
flagged all results for this parameter as estimated to indicate a
negative bias.

DUPLICATE ANALYSIS
The laboratory matrix duplicate results were compliant.

LABORATORY CONTROL SAMPLE
The laboratory control sample analysis was performed as required and
results met the required criteria.

INSTRUMENT DETECTION LIMITS
The reported instrument detection limits were all less than the CRDL.

Boston Massachusetts Detroit. Michigan Tallahassee. Florida Washington, DC
B-9
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y U \l V__xV_-/ (207)775-5401 Telex

261 Commercial Street/P O Box 7050
Portland, Maine 04112
(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 1, 1988

FURNACE ATOMIC ABSORPTION QC
Duplicate injections and one-point analytical spikes were performed
as required and results met the contractual criteria.

SERIAL DILUTION
An ICP serial dilution was performed and the results were in
criteria. j

OVERALL ASSESSMENT '
We estimate that the reported results for this dase require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. „ JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure) L. Dixon
G. Tatarka L. Pitts
G. Vaillancourt

Boston Massachusetts Detroit, Michigan Tallahassee. Florida Washington, DC
B-10
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ENGINEERS & 261 Commercial Street/P.O Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 6, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #9026/3643A Sullivan's Ledge Organic Data/-
Samples AK184 through AK190

We have completed our review of the organic data generated by Gulf
South Research Inc. for seven water samples from the Sullivan's
Ledge site with the above SMO sample designations. Our review,
summarized below, was based on the criteria outlined in the
Functional Guidelines for Evaluating organic analysis and the
Functional guidelines for Evaluating Pesticides/PCBs and included
the following:

- data completeness
- surrogate spikes
- matrix spikes/matrix spike duplicates
- blank analysis
- BFB and DFTPP tuning
- holding times
- instrument calibrations (initial and continuing)
- pesticide/PCB QA/QC
- gas chromatograms and mass spectra

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

Boston. Massachusetts Detroit. Michigan Tallahassee. Florida Washington. DC

B-12
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Ms. Nancy Barmakian
Page 2
June 6, 1988

DATA COMPLETENESS
Results for all analyses were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

HOLDING TIMES
All contract required holding times were met.

BFB & DFTPP TUNING
The BFB and DFTPP tuning criteria were reviewed and found to be
within contract specifications.

SURROGATE SPIKE RESULTS
The initial analysis of samples AK185 through AK188 yielded
recoveries of volatile surrogates outside the acceptable criteria.
These samples were re-analyzed after dilution and the surrogate
recoveries were compliant. Although not contractually required,
results of the non-compliant runs were provided.

MATRIX SPIKE RESULTS
Benzene,2,4-dinitrotoluene, 4-nitrophenol, and endrin had
non-compliant recoveries for the matrix spike or the matrix spike
duplicate. Since recoveries were compliant in at least one spike
sample for each of the above compounds, results were not qualified.
Endrin and lindane had non-compliant relative percent differences
between the matrix spike and the matrix spike duplicate. We have
flagged the results for these compounds on the spike sample (AK188)
as estimated to indicate possible sample heterogeneity.

BLANK ANALYSIS
The method blanks contained methylene chloride, acetone, and
trichloroethene. The revised detection limits calculated for these
compounds in accordance with the functional guidelines are reported
on the summary sheet.

INSTRUMENT CALIBRATIONS (INITIAL AND CONTINUING)
2-Butanone had a response factor on the initial calibration less
than 0.05. Since this relates directly to the instrument
sensitivity, we have flagged all non-detect results as unusable and
detected results as estimated for this compound.

Boston Massachusetts Detroit, Michigan B-13 Tallahassee, Florida Washington, DC
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland. Maine04112

(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 1, 1988

Vinyl acetate, phenol, 4-nitroaniline, and benzyl alcohol had
relative standard deviations or percent differences on the initial
or continuing calibrations outside contract specifications. For
these compounds, we have flagged all associated juantitative results
as estimated.
PESTICIDES/PCBs QC ,
All pesticides/PCB quality control results were round to be
compliant.

GAS CHROMATOGRAMS AND MASS SPECTRA ,
Gas chromatograms and mass spectra were reviewed and found to be of
acceptable quality. ;

OVERALL ASSESSMENT
All compound identifications met the essential criteria. We
estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Vaillancourt
G. Tatarka
L. Pitts
L. Dixon

Boston Massachusetts Detroit, Michigan B-14 Tallahassee. Florida Washington. DC
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 6, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #8815 Sullivan's Ledge Inorganic Data;
Samples MAH127 through MAH140

We have completed our review of the inorganic data generated by
Versar for the 14 low sediment samples from the Sullivan's Ledge
site with the above SMO sample designations. Our review, summarized
below, was based on the criteria outlined in the Functional
Guidelines for Evaluating Inorganic analysis and included the
following:

- data completeness
- matrix spikes
- blank analysis
- furnace atomic absorption QC
- holding times
- instrument calibrations (initial and continuing)
- instrument detection limits
- interference checks
- serial dilutions
- laboratory control samples

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

DATA COMPLETENESS
Analytical results for all required analysis were received along
with documentation for all required QA/QC. Approximately two
percent of calculations and transcriptions were reviewed and were
found to be correct.

Boston Massachusetts Detroit Michigan R-1Q Tallahassee, Florida Washington. DC
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261 Commercial Street/P O Box 7050
Portland Maine 04112
(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 2
June 6, 1988

HOLDING TIMES
The reanalysis of cyanide on sample MAH139 exceeded the contract
required holding time. The result has been flagged as estimated.
All other contract required holding times were net.

INSTRUMENT CALIBRATION (INITIAL AND CONTINUING)
All calibrations were performed as required and |all contract
specifications were met.

BLANK ANALYSIS
The levels of aluminum and magnesium in the preparation blank were
greater than two times the IDL. Revised detection limits were
calculated for these species, according to protocol guidelines ad
are reported on the summary sheet.

INTERFERENCE CHECKS
An ICP interference check sample analysis was performed and results
for all parameters met criteria.

MATRIX SPIKE
Lead, manganese, zinc, and cyanide recoveries for the soil matrix
spike analysis were greater than 125%. Due to the possibility of
false positives and biased results, we have flagged positive
results for these parameters as estimated. The arsenic, copper,
antimony and mercury recoveries were less than 75%. We have flagged
all results for these parameters as estimated to indicate possible
false negatives and a negative bias of positive results.

DUPLICATE ANALYSIS
The duplicate results for lead and cyanide were outside contract
criteria. We have flagged the results for these parameters as
estimated to indicate possible sample heterogeneity.

LABORATORY CONTROL SAMPLE
The laboratory control sample analysis was performed as required and
results for aluminum, arsenic, silver, and selenium did not meet
contract specifications. We have flagged results for these analytes
as estimated.

INSTRUMENT DETECTION LIMITS
The reported instrument detection limits were all less than the CRDL.

Boston M.iVrirhiisotts Detroit Michigan Tallahassee Florida Washington DC
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AlN UU SC.ENT.STS rC^- l̂60!̂

261 Commercial Street/P O Box 7050
04112
Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 6, 1988

FURNACE ATOMIC ABSORPTION QC
Duplicate injections and one-point analytical spikes were performed
as required. The method of standard additions was used to
quant itate results as required.

SERIAL DILUTION
An ICP serial dilution was performed and the results for chromium
and iron did not agree within 10% of the original sample after
dilution. We have flagged results for these parameters as estimated
to indicate a possible chemical or physical interference.

OVERALL ASSESSMENT
We estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

F~
B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Tatarka
G. Vaillancourt
L. Dixon
L. Pitts

Boston Massachusetts Detroit, Michigan Tallahassee. Florida Washington. DC
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 6, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #8970/3635A Sullivan's Ledge Organjic Data;
Samples AK167, AK173 through AK183, and! AK197

We have completed our review of the organic data generated by Gulf
South Research Institute for the 13 low water samples from the
Sullivan's Ledge site with the above SMO sample designations. Our
review, summarized below, was based on the criteria outlined in the
Functional Guidelines for Evaluating organic analysis and the
Functional guidelines for Evaluating Pesticides/PCBs and included
the following:

- data completeness
- surrogate spikes
- matrix spikes/matrix spike duplicates
- blank analysis
- BFB and DFTPP tuning
- holding times
- instrument calibrations (initial and continuing)
- pesticide/PCB QA/QC
- gas chromatograms and mass spectra

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

Boslon Massachusetts Detroit. Michigan Tallahassee Florida Washington DC
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/•-~Ny-x ENGINEERS & 261 Commercial Street/P O Box 7050
( ( ) SCIENTISTS Portland Maine 04112
v^xx /, (207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 2
June 6, 1988

DATA COMPLETENESS
Results for all analysis were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

HOLDING TIMES
All contract required holding times were met.

BFB & DFTPP TUNING
The BFB and DFTPP tuning criteria were reviewed and found to be
within contract specifications.

SURROGATE SPIKE RESULTS
The initial analysis of sample AK174 yielded non-compliant surrogate
recoveries on the acid fraction. A re-analysis was performed and
results were compliant. Therefore, we have provided the results of
the second analysis on the summary table with no qualification of
results in accordance with the functional guidelines. Sample Akl76
had non-compliant surrogate recoveries in both the initial analysis
and the re-analysis. Since the recoveries were less than 10% in
both runs, we have qualified all non-detect values as estimated and
detected results as estimated to indicate a possible negative bias
due to sample interference. The dilution of sample AK175 raised the
detection limit for the volatiles above the surrogate concentration.
Therefore, we were unable to asses the surrogate results for this
sample.

MATRIX SPIKE RESULTS
Phenol had a non-compliant recovery for the matrix spike sample
Since the recovery was compliant in the matrix spike duplicate, the
result was not qualified. Pentachlorophenol and endrin had
non-compliant recoveries in both the matrix spike and matrix spike
duplicate. We have qualified the results for these compounds on the
original sample (AK167).

BLANK ANALYSIS
The method blanks contained methylene chloride, acetone, toluene,
and diethylphthalate. Revised detection limits were calculated for
these compounds, in accordance with the functional guidelines, and
were reported on the summary sheet.

Boston Massachusetts Detroit, Michigan Tallahassee Florida Washington, DC
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 1, 1988

INSTRUMENT CALIBRATIONS (INITIAL AND CONTINUING),
2-Butanone had a response factor on the initial calibration less
than 0.05. Since this relates directly to the instrument
sensitivity, we have flagged all non-detect resiIts as unusable and
detected results as estimated for this compound.
acetone, benzoic acid, 2,4-dinitrophenol, 4-nitioaniline,
pentachlorophenol, and phenol had relative standard deviations or
percent differences on the initial or continuing calibrations
outside contract specifications. We have flagged all associated
quantitative results as estimated for these compounds.

PESTICIDES/PCBs QC
The percent difference in retention time for DBC> between the initial
calibration and sample AK175 were non-compliant. We have qualified
all pesticide/PCB results for this sample as unusable in accordance
with the functional guidelines. All other pesticide/PCB QC were
compliant.

GAS CHROMATOGRAMS AND MASS SPECTRA
Gas chromatograms and mass spectra data were reviewed and found to
be of acceptable quality.

OVERALL ASSESSMENT
All compound identifications met the essential criteria. We
estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

j^ t/tfaL F*L,
B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Vaillancourt
G. Tatarka
L. Pitts
L. Dixon

Boston Massachusetts Detroit. Michigan Tallahassee. Florida Washington DC
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T~" /—M T/-~Nr>r-N A 1\ T /""V"^ ENGINEERS & 261 Commercial Street
H ( , K )hr )/A \K ( ) SCIENTISTS Portland Maine 04112
l^.^^/.^J^ /i M_y/ U \l V-^V^, (207)775-5401 Telex

5180-04

June 6, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Bannakian:

Subject: Case #9026 Sullivan's Ledge Inorganic Data;
Samples MAH270 through MAH279

We have completed our review of the inorganic data generated by
Northern Labs & Engineering inc. for ten water samples from the
Sullivan's Ledge site with the above SMO sample designations. Our
review, summarized below, was based on the critefia outlined in the
Functional Guidelines for Evaluating Inorganic analysis and included
the following:

- data completeness
- matrix spikes
- blank analysis
- furnace atomic absorption QC
- holding times
- instrument calibrations (initial and continuing)
- instrument detection limits
- interference checks
- serial dilutions
- laboratory control samples

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on th« worksheet.

DATA COMPLETENESS
Results for all analyses were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

Boston Massachusetts Detroit Michigan Tallahassee. Florida Washington. DC
B-34



/̂ ~~~V~\ ENGINEERS & 261 Commercial Street/P O Box. 7050

Telex 94-4329

/CAJ SCIENTISTS

Ms. Nancy Barmakian
Page 2
June 1, 1988

HOLDING TIMES
All contract required holding times were met.

INSTRUMENT CALIBRATION (INITIAL AND CONTINUING)
All calibrations were performed as required and all contract
specifications were met.

BLANK ANALYSIS
The levels of calcium, manganese, and zinc in the method blanks were
greater than twice the IDL. Revised detection limits were
calculated for these species, according to protocol guidelines and
are reported on the summary sheet.

INTERFERENCE CHECKS
An ICP interference check sample analysis was performed and results
for all parameters met criteria.

MATRIX SPIKE
Silver and thallium recoveries for the matrix spike analysis were
less than 75%. Due to the possibility of false negatives and biased
results, we have flagged all results for these parameters as
estimated.

DUPLICATE ANALYSIS
The laboratory matrix duplicate met criteria for all parameters.

LABORATORY CONTROL SAMPLE
The laboratory control sample analysis was performed as required and
results for all parameters were found to be compliant.

INSTRUMENT DETECTION LIMITS
The reported instrument detection limits were all less than the CRDL.

FURNACE ATOMIC ABSORPTION QC
Duplicate infections and one-point analytical spikes were performed
as required and the results were compliant. The method of standard
additions was used to quantitate results when contractually
required.

Boston MasirH husotis Detroit. Michigan B-35 Tallahassee. Florida Washington. DC



1—' / " < V~~N\r~>>l~'"\ A K T /"""V"̂  ENGINEERS & 261 Commercial Stree
K ( , K )M )A \ ( ( ) SCIENTISTS Portland. Maine 04112
J—,.v—x,OV_ylVl_y/ VI \l V^^^—X (207)775-5401 Telex

261 Commercial Street/P O Box 7050
04112
Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 1, 1988

SERIAL DILUTION
An ICP serial dilution was performed and the results for sodium did
not agree within 10% of the original sample aftar dilution. We have
flagged all results for this parameter as estimated to indicate a
possible chemical or physical interference.

OVERALL ASSESSMENT
We estimate that the reported results for this dase require no
additional qualification beyond that dictated byj the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Tatarka
G. Vaillancourt
L. Dixon
L. Pitts

Boston Massachusetts Detroit Michigan Tallahassee, Florida Washington, DC
B-36
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ENGINEERS & 261 Commercial Street/P O. Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 6, 1988

Ms. Nancy Bannakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barroakian:

Subject: Case #8730 Sullivan's Ledge Inorganic Data;
Samples MAF243 through MAF247, MAF266 through MAF275

We have completed our review of the inorganic data generated by
Century Laboratories for 15 water samples from the Sullivan's Ledge
site with the above SMO sample designations. Our review, summarized
below, was based on the criteria outlined in the Functional
Guidelines for Evaluating Inorganic analysis and included the
following:

- data completeness
- matrix spikes
- blank analysis
- furnace atomic absorption QC
- holding times
- instrument calibrations (initial and continuing)
- instrument detection limits
- interference checks
- serial dilutions
- laboratory control samples

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

DATA COMPLETENESS
Results for all analyses were received along with all
required documentation. Approximately two percent of calculations
and transcriptions were reviewed and were found to be correct.

Boston. Massachusetts Detroit. Michigan Tallahassee, Florida Washington. DC
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 2
June 1, 1988

HOLDING TIMES
All contract required holding times were met.

INSTRUMENT CALIBRATION (INITIAL AND CONTINUING)
All calibrations were performed as required and{all contract
specifications were met.

BLANK ANALYSIS
The levels of aluminum and vanadium in the method blanks were
greater than twice the IDL. Revised detection }imits were
calculated for these species, according to protocol guidelines ad
are reported on the summary sheet. i

INTERFERENCE CHECKS
An ICP interference check sample analysis was performed and results
for all parameters met criteria.

MATRIX SPIKE
Arsenic,silver, and cyanide recoveries for the matrix spike
analysis were less than 75%. Due to the possibility of false
negatives and biased results, we have flagged all results for these
parameters as estimated.

DUPLICATE ANALYSIS
The laboratory matrix duplicate met criteria for all parameters.

LABORATORY CONTROL SAMPLE
The laboratory control sample analysis was performed as required and
results for all parameters were compliant.

INSTRUMENT DETECTION LIMITS
The reported instrument detection limits were all less than the CRDL.

FURNACE ATOMIC ABSORPTION QC
Duplicate injections and one-point analytical spikes were performed
as required. Duplicate results agreed within 20% as contractually
required. The method of standard additions was used to quantitate
results as required.

Boston Mabsachusptts Detroit, Michigan Tallahassee Florida Washington DC
B-40



X~MX~"N ENGINEERS & 261 Commercial Street/P O Box 7050
( ( j SCIENTISTS Portland, Maine 04112
V—XV^. (207) 775-5401 Telex(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 1, 1988

SERIAL DILUTION
An ICP serial dilution was performed and the results for aluminum,
iron, magnesium, potassium, and sodium did not agree within 10% of
the original sample after dilution. We have flagged the results for
these parameters as estimated to indicate a possible chemical or
physical interference.

OVERALL ASSESSMENT
We estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Tatarka
G. Vaillancourt
L. Dixon
L. Pitts

Boston Massachusetts Detroit Michigan Tallahassee. Florida Washington, DC
B-41
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A 1\ T /"~ /̂̂ \̂ ENGINEERS & 261 Commercial Stree
J/-\\\\ ( ( ) SCIENTISTS Portland Maine 04112
7 U \J \ 'V—< (207)775-5401 Telex

261 Commercial Street/P O Box. 7050
Portland Maine 04112
(207) 775-5401 Telex 94-4329

5180-04

June 6, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #9026 Sullivan's Ledge Inorganic Data;
Samples MAH248 through MAH250, MAH268 through MAH269

We have completed our review of the inorganic data generated by
Northern Labs & Engineering inc. for 15 water jsamples from the
Sullivan's Ledge site with the above SMO sample designations. Our
review, summarized below, was based on the criteria outlined in the
Functional Guidelines for Evaluating Inorganic analysis and included
the following:

- data completeness
- matrix spikes
- blank analysis
- furnace atomic absorption QC
- holding times
- instrument calibrations (initial and continuing)
- instrument detection limits
- interference checks
- serial dilutions
- laboratory control samples

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

DATA COMPLETENESS
Results for all analyses were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

Boston Massachusetts Detroit Michigan Tallahassee. Florida Washington. DC
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ENGINEERS & 261 Commercial Street/P.O. Box 7050

and. Maine 04112
775-5401 Telex 94-4329

Ms. Nancy Bannakian
Page 2
June 1, 1988

HOLDING TIMES
All contract required holding times were met:.

INSTRUMENT CALIBRATION (INITIAL AND CONTINUING)
All calibrations were performed as required and contract
specifications were met.

BLANK ANALYSIS
The levels of beryllium, calcium, copper, and manganese in the
method blanks were greater than 2 times the IDL. Revised detection
limits were calculated for these species, according to protocol
guidelines and are reported on the summary sheet.

INTERFERENCE CHECKS
An ICP interference check sample analysis was performed and results
for all parameters met criteria.

MATRIX SPIKE
Selenium recovery for the matrix spike analysis was greater than
125%. Due to the possibility of false positives and biased results,
we have flagged positive results for this parameter as estimated.

DUPLICATE ANALYSIS
The laboratory duplicate met criteria for all parameters.

LABORATORY CONTROL SAMPLE
The laboratory control sample analysis was performed as required and
results for all parameters were compliant.

INSTRUMENT DETECTION LIMITS
The reported instrument detection limits were all less than the CRDL.

FURNACE ATOMIC ABSORPTION QC
Duplicate injections and one-point analytical spikes were performed
as required. Duplicate results agreed within 20% as contractually
required. The method of standard additions was used to quantitate
results as required.

Boston MassiK.husetts Detroit. Michigan R_AS Tallahassee. Florida Washington, DC
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261 Commercial Slreet/P O Box 7050
Portland, Maine 04112
(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 1, 1988

SERIAL DILUTION
An ICP serial dilution was performed and the results for all
parameters were compliant.

OVERALL ASSESSMENT
We estimate that the reported results for this dase require no
additional qualification beyond that dictated by
the methods employed.

the constraints of

Should you have any questions or require any additional information,
please give me a call.

Sincerely, i

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Tatarka
G. Vaillancourt
L. Dixon
L. Pitts

Boston Massachusetts Detroit, Michigan R—46 Tallahassee, Florida Washington, DC
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 6, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #9870/3635A Sullivan's Ledge Inorganic Data;
Samples MAH232 through MAH241

We have completed our review of the inorganic data generated by
Chemtech Consulting Group for ten water samples from the Sullivan's
Ledge site with the above SMO sample designations. Our review,
summarized below, was based on the criteria outlined in the
Functional Guidelines for Evaluating Inorganic analysis and included
the following:

- data completeness
- matrix spikes
- blank analysis
- furnace atomic absorption QC
- holding times
- instrument calibrations (initial and continuing)
- instrument detection limits
- interference checks
- serial dilutions
- laboratory control samples

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

DATA COMPLETENESS
Results for all analyses were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

Boston Massachusetts Dotroil Michigan B-49 Tallahassee, Florida Washington, DC
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland, Maine 04112

(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 2
June 1, 1988

HOLDING TIMES
All samples met the contract required holding tjjme for all
parameters. ,

all contract
INSTRUMENT CALIBRATION (INITIAL AND CONTINUING)
All calibrations were performed as required and
specifications were met.

BLANK ANALYSIS
No method blank contamination was noted.

INTERFERENCE CHECKS
An ICP interference check sample analysis was performed and results
for all parameters met criteria.

MATRIX SPIKE :
Lead and selenium recoveries for the matrix spike analysis were less
than 30%. We have flagged all positive results as estimated and all
non-detected results as unusable for these parameters per protocol
guidelines.

DUPLICATE ANALYSIS
The laboratory matrix duplicate results for cadmium and cyanide were
outside contract criteria. We have flagged the results for these
parameters as estimated to indicate possible sample heterogeneity.

LABORATORY CONTROL SAMPLE
The laboratory control sample analysis was performed as required and
results met the required criteria.

INSTRUMENT DETECTION LIMITS
The reported instrument detection limits were all less than the CRDL.

Boston Massachusetts Detroit Michigan Tallahassee, Florida Washington, DC
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June 1, 1988

FURNACE ATOMIC ABSORPTION QC
Duplicate injections and one-point analytical spikes were performed
as required and the results for thallium on sample MAH234 and lead
on sample MAH238 were non-compliant. We have flagged these results
as estimated. The method of standard additions was used to
guatitate results when necessary-

SERIAL DILUTION
An ICP serial dilution was performed and the results for calcium,
iron, and manganese did not agree within 10% of the original sample
after dilution. We have flagged results for these parameters as
estimated to indicate a possible chemical or physical interference.

OVERALL ASSESSMENT
We estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure) L. Dixon
G. Tatarka L. Pitts
G. Vaillancourt
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 24, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #8815 Sullivan's Ledge Organic Data;
Samples AK002 through AK020

We have completed our review of the organic data generated by Radian
Corporation for 19 soil samples from the Sullivan's Ledge site with
the above SMO sample designations. Our review, summarized below,
was based on the criteria outlined in.the Functional Guidelines for
Evaluating organic analysis and the Functional guidelines for
Evaluating Pesticides/PCBs and included the following:

- data completeness
- surrogate spikes
- matrix spikes/matrix spike duplicates
- blank analysis
- BFB and DFTPP tuning
- holding times
- instrument calibrations (initial and continuing)
- pesticide/PCB QA/QC
- gas chromatograms and mass spectra

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

Boston Massachusetts Detroit, Michigan B-54 Tallahassee Florida Washington DC
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Page 2
June 24, 1988

DATA COMPLETENESS
Results for all analysis were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

HOLDING TIMES
All contract required holding times were met.

BFB & DFTPP TUNING
The BFB tuning for mass 177 was reported at 4.9% of mass 176. The
required abundance is 5-9% of mass 176. The DFTPP tuning for mass
442 was reported at 39.9% of mass 198. The required abundance is
greater than 40% of mass 198. We feel these deficiencies do not
effect data-quality. DFTPP tuning for mass 275 was reported at 2.8%
of mass 198. The required abundance was 10-30% of mass 198.
Associated BNA results may be subject-to incorrect interpretation.

SURROGATE SPIKE RESULTS
The initial analysis of volatiles on sample AK007 yielded
non-compliant surrogate recoveries. A re-analysis was performed and
results remained non-compliant. Therefore, we have provided the
results of the first analysis on the summary table with positive
results qualified as estimated and non-detected results unusable in
accordance with the functional guidelines.

MATRIX SPIKE RESULTS
All pesticides had non-compliant recoveries in both the matrix spike
and matrix spike duplicate. We have qualified the results for these
compounds on the original sample (AK004). The relative percent
differences between the matrix spike and the matrix spike duplicate
for pyrene was non-compliant. We have flagged the results for this
compound as estimated on the spiked sample (AK010) to indicate
possible sample heterogeneity.

BLANK ANALYSIS
The method blanks contained methylene chloride, acetone,
di-n-butylphthalate and bis(2-Ethylhexyl)Phthalate. Revised
detection limits were calculated for these compounds, in accordance
with the functional guidelines, and were reported on the summary
sheet.

Boston Massachusetts Detroit Michigan B-55 Tallahassee Florida Washington, DC
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SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 24, 1988

INSTRUMENT CALIBRATIONS (INITIAL AND CONTINUING)
2-Butanone had a response factor on the initial calibration less
than 0.05. Since this relates directly to the instrument
sensitivity, we have flagged all non-detect results as unusable and
detected results as estimated for this compound. Vinyl chloride,
bromomethane , and benzyl alcohol had relative standard deviations or
percent differences on the initial or continuing calibrations
outside contract specifications. We have flagged all associated
quantitative results as estimated for these compounds.

PESTICIDES/FOBS QC
Retention times were not within the established (windows for several
compounds on the 1/26/88 and 1/27/88 calibrations. Positive values
for these compounds on the samples analyzed on tiie above days should
be considered tentatively identified and are flagged on the summary
tables. The %RSD for the column used for quantiJtive determinations
was greater than 10%. All associated guantative results are
qualified as estimated. The percent difference |in retention time
for DEC was greater than 2% for most samples. PJesults for these
samples are qualified as unusable. Several compounds had
non-compliant percent differences between calibration factors.
associated results are flagged as estimated.

GAS CHROMATOGRAMS AND MASS SPECTRA
Gas chromatograms and mass spectra data were reviewed and found to
be of acceptable quality.

OVERALL ASSESSMENT
Due to severe quality control problems on the Pepticides/PCB
fraction, we consider all results for this fraction questionable.
We estimate that all other reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat
Enclosure
cc: D. Szaro (w/ enclosure)

G. Vaillancourt
L. Pitts
L. Dixon

Boston Massachusetts Detroit Michigan B-56 Tallahassee, Florida Washington. DC
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\ A K T /""y~"\ ENGINEERS .
)/\I\l \^XJ. SCIENTISTS

261 Commercial Street/P O Box 7050
Portland Maine 04112
(207) 775-5401 Telex 94-4329

5180-04

June 24, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #8730 Sullivan's Ledge Organic Data;
Samples AK028 through AK047

We have completed our review of the organic data generated by Nanco
Laboratories for 20 soil samples from the Sullivan's Ledge site with
the above SMO sample designations. Our review, summarized below,
was based on the criteria outlined in-the Functional Guidelines for
Evaluating organic analysis and the Functional guidelines for
Evaluating Pesticides/PCBs and included the following:

- data completeness
- surrogate spikes
- matrix spikes/matrix spike duplicates
- blank analysis
- BFB and DFTPP tuning
- holding times
- instrument calibrations (initial and continuing)
- pesticide/PCB QA/QC
- gas chromatograms and mass spectra

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

Boston Massachusetts Detroit Michigan Tallahassee Florida Washington. DC
B-69
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 2
June 24, 1988

DATA COMPLETENESS ,
Results for all analysis were received along witah
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct. I

HOLDING TIMES
All contract required holding times were met. i

BFB & DFTPP TUNING
The BFB and DFTPP tuning met the contractual criteria.

SURROGATE SPIKE RESULTS
One pesticide surrogate recovery did not meet the contractual
criteria. No action was necessary in accordance With the functional
guidelines.

MATRIX SPIKE RESULTS '
2, 4-dinitrotoluene,aldrin, and endrin had non-cbmpliant recoveries
in both the matrix spike and matrix spike duplicate. We have
qualified the results for these compounds on the original sample
(AK028). The relative percent differences between the matrix spike
and the matrix spike duplicate for trichloroethene, phenol,
pentachlorophenol, 4,4'DDT, lindane, heptachlor, aldrin, dieldrin
and endrin were non-compliant. We have flagged the results for
these compound as estimated on the spiked samples to indicate
possible sample heterogeneity.

BLANK ANALYSIS
The method blanks contained methylene chloride, acetone,
di-n-butylphthalate and bis(2-Ethylhexyl)Phthalate. Revised
detection limits were calculated for these compounds, in accordance
with the functional guidelines, and were reported on the summary
sheet.

Boston Massachusetts Detroit Michigan B-70 Tallahassee. Florida Washington, DC



ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland, Maine 04112

(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 24, 1988

INSTRUMENT CALIBRATIONS (INITIAL AND CONTINUING)
2-Butanone, 4-chloroaniline, 4-nitroaniline , 3,3' -dichlorobenzidine ,
and tetrachloroethene had a response factor on the initial
calibration less than 0.05. Since this relates directly to the
instrument sensitivity, we have flagged all non-detect results as
unusable and detected results as estimated for this compound.
Methylene chloride, acetone, 1,1,2,2 tetrachloroethane and
hexachlorocyclopentadiene had relative standard deviations or
percent differences on the initial or continuing calibrations
outside contract specifications. We have flagged all associated
quantitative results as estimated for these compounds.

PESTICIDES/PCBs QC
Several compounds had percent differences between the calibration
factors outside the acceptable limit. We have qualified the results
for these compounds as estimated.

GAS CHROMATOGRAMS AND MASS SPECTRA
Gas chromatograms and mass spectra data were reviewed and found to
be of acceptable quality.

OVERALL ASSESSMENT
Due to severe differences between the original sample results and
the duplicate results, we consider all results for the Pesticide/PCB
fraction questionable. We estimate that all other reported results
for this case require no additional qualification beyond that
dictated by the constraints of the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat
Enclosure
cc: D. Szaro (w/ enclosure)

G. Vaillancourt
L. Pitts
L. Dixon

Boston Massachusetts Detroit. Michigan „ Tallahassee. Florida Washington, DC
o— ii
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 24, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #9026/3643A Sullivan's Ledge Organic Data;
Samples AK191 through AK196, AK285 through AK294, and AK342

We have completed our review of the organic data generated by Gulf
South Research Institute for 17 water samples from the Sullivan's
Ledge site with the above SMO sample designations. Our review,
summarized below, was based on the criteria outlined in the
Functional Guidelines for Evaluating organic analysis and the
Functional guidelines for Evaluating Pesticides/PCBs and included
the following:

- data completeness
- surrogate spikes
- matrix spikes/matrix spike duplicates
- blank analysis
- BFB and DFTPP tuning
- holding times
- instrument calibrations (initial and continuing)
- pesticide/PCB QA/QC
- gas chromatograms and mass spectra

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

Boston Massachusetts Detroit. Michigan n Tallahassee. Florida Washington, DC
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DATA COMPLETENESS i
Results for all analysis were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

HOLDING TIMES
All contract required holding times were met.

BFB & DFTPP TUNING
The BFB and DFTPP tuning criteria were reviewed and found to be
within contract specifications.

SURROGATE SPIKE RESULTS
The initial analysis of acids on samples AK291, AK294, and Ak342
yielded non-compliant surrogate recoveries. A ite-analysis was
performed and results for all samples were once again non-compliant.
Therefore, we have provided the results of the first analysis on the
summary table with positive results qualified as estimated and
non-detects as rejected.

MATRIX SPIKE RESULTS
4-nitrophenol and pentachlorophenol had non-compliant relative
percent differences between the matrix spike ana the matrix spike
duplicate. We have qualified the results for these compounds on the
spiked sample as estimated to indicate possible sample heteroginiety

BLANK ANALYSIS
The method blanks contained methylene chloride, acetone
trichloroethane, bis(2-Ethylhexyl)Phthalate, and
n-nitrosodiphenylamine. Revised detection limits were calculated
for these compounds, in accordance with the functional guidelines,
and were reported on the summary sheet.

Boston Massachusetts Detroit Michigan Tallahassee. FlorWa Washington, DC
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INSTRUMENT CALIBRATIONS (INITIAL AND CONTINUING)
2-Butanone had a response factor on the initial calibration less
than 0.05. Since this relates directly to the instrument
sensitivity, we have flagged all non-detect results as unusable and
detected results as estimated for this compound. Vinyl chloride,
4-nitroaniline, benzoic acid, benzyl alcohol, phenol, and di-n-octyl
phthalate had relative standard deviations or percent differences on
the initial or continuing calibrations outside contract
specifications. We have flagged all associated quantitative results
as estimated for these compounds.

PESTICIDES/PCBs QC
All pesticide/PCB QC were compliant.

GAS CHROMATOGRAMS AND MASS SPECTRA
Gas chromatograms and mass spectra data were reviewed and found to
be of acceptable quality.

OVERALL ASSESSMENT
All compound identifications met the essential criteria. We
estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Vaillancourt
G. Tatarka
L. Pitts
L. Dixon

Boston Massachusetts Detroit. Michigan B-81 Tallahassee. Florida Washington, DC
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 24, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #9026/3643A Sullivan's Ledge Organic Data;
Samples AK295 through AK305

We have completed our review of the organic data generated by Gulf
South Research Institute for eleven water samplais from the
Sullivan's Ledge site with the above SMO sample designations. Our
review, summarized below, was based on the criteria outlined in the
Functional Guidelines for Evaluating organic analysis and the
Functional guidelines for Evaluating Pesticides/PCBs and included
the following:

- data completeness
- surrogate spikes
- matrix spikes/matrix spike duplicates
- blank analysis
- BFB and DFTPP tuning
- holding times
- instrument calibrations (initial and continuing)
- pesticide/PCB QA/QC
- gas chromatograms and mass spectra

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

Boston. Massachusetts Detroit, Michigan B—90 Tallahassee. Florida Washington, DC



ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland, Maine 04112

(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 2
June 24, 1988

DATA COMPLETENESS
Results for all analysis were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

HOLDING TIMES
All contract required holding times were met.

BFB & DFTPP TUNING
The BFB and DFTPP tuning criteria were reviewed and found to be
within contract specifications.

SURROGATE SPIKE RESULTS
The initial analysis of sample AK298 yielded a non-compliant
base/neutral surrogate recovery. A re-analysis was not required in
accordance with the functional guidelines. Therefore, we have
reported the results for this sample unqualified.

MATRIX SPIKE RESULTS
4,4'-DDT had non-compliant recoveries in both the matrix spike and
matrix spike duplicate. We have qualified the results for these
compounds on the original sample (AK301). All relative percent
differences between the matrix spike and the matrix spike duplicate
were compliant.

BLANK ANALYSIS
The method blanks contained methylene chloride, acetone and
tricloroethene. Revised detection limits were calculated for these
compounds, in accordance with the functional guidelines, and were
reported on the summary sheet.

Boston Massachusetts Detroit, Michigan Tallahassee, Florida Washington, DC
B-91



EC JORDAN CQ
261 Commercial Street/P.O. Box 7050
Portland Maine 04112
(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 24, 1988

INSTRUMENT CALIBRATIONS (INITIAL AND CONTINUING)
2-Butanone had a response factor on the initial
than 0.05. Since this relates directly to the instrument
sensitivity, we have flagged all non-detect results as unusable and
detected results as estimated for this compound.

calibration less

Vinyl chloride,
4-nitroaniline, phenol, and bis(2-chloroethyl)ether had relative
standard deviations or percent differences on the initial or
continuing calibrations outside contract specifications. We have
flagged all associated quantitative results as estimated for these
compounds.

PESTICIDES/PCBs QC j
The percent difference between calibration factoars was greater than
the specified criteria for 4,4"-DDT. We have qualified all
associated results for this compound as estimated in accordance with
the functional guidelines. All other pesticide/PCB QC were
compliant.

GAS CHROMATOGRAMS AND MASS SPECTRA
Gas chromatograms and mass spectra data were reviewed and found to
be of acceptable quality.

OVERALL ASSESSMENT
All compound identifications met the essential criteria. We
estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

A
B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Vaillancourt
G. Tatarka
L. Pitts
L. Dixon

Boston Massachusetts Detroit. Michigan Tallahassee. Florida Washington. DC
D™* 7 £
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ENGINEERS & 261 Commercial Street/P O Box 7050
SCIENTISTS Portland. Maine 04112

(207) 775-5401 Telex 94-4329

5180-04

June 24, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #8970/3635A Sullivan's Ledge Organic Data;
Samples AK154 through AK166, AK168 thrdugh AK172, AK198 and
AK199

We have completed our review of the organic data generated by Gulf
South Research Institute for 20 water samples frtom the Sullivan's
Ledge site with the above SMO sample designations. Our review,
summarized below, was based on the criteria outlined in the
Functional Guidelines for Evaluating organic analysis and the
Functional guidelines for Evaluating Pesticides/PCBs and included
the following:

- data completeness
- surrogate spikes
- matrix spikes/matrix spike duplicates
- blank analysis
- BFB and DFTPP tuning
- holding times
- instrument calibrations (initial and continuing)
- pesticide/PCB QA/QC
- gas chromatograms and mass spectra

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

Boston Massachusetts Detroit, Michigan B-98 Tallahassee. Florida Washington, DC
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Ms. Nancy Barmakian
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June 24, 1988

DATA COMPLETENESS
Results for all analysis were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

HOLDING TIMES
All contract required holding times were met.

BFB & DFTPP TUNING
The BFB and DFTPP tuning criteria were reviewed and found to be
within contract specifications.

SURROGATE SPIKE RESULTS
The initial analysis of volatiles on samples AK157, AK168, and
AK169; and acids on samples AK157, AK159, AK161, and AK170 yielded
non-compliant surrogate recoveries. A re-analysis was performed and
results for all samples were compliant. Therefore, we have provided
the results of the second analysis on the summary table with no
qualification of results in accordance with the functional
guidelines.

MATRIX SPIKE RESULTS
4-nitrophenol had non-compliant recoveries in both the matrix spike
and matrix spike duplicate. We have qualified the results for these
compounds on the original sample (AK166). All relative percent
differences between the matrix spike and the matrix spike duplicate
were compliant.

BLANK ANALYSIS
The method blanks contained methylene chloride, acetone and
bis(2-Ethylhexyl)Phthalate. Revised detection limits were
calculated for these compounds, in accordance with the functional
guidelines, and were reported on the summary sheet.

Boston Massachusetts Detroit Michigan B-99 Tallahassee Florida Washington, DC
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June 24, 1988

INSTRUMENT CALIBRATIONS (INITIAL AND CONTINUING)>
2-Butanone had a response factor on the initial calibration less
than 0.05. Since this relates directly to the instrument
sensitivity, we have flagged all non-detect results as unusable and
detected results as estimated for this compound,
chloroform, 4-nitroaniline, benzoic acid and 2,4

Vinyl acetate,
-dinitrophenol had

relative standard deviations or percent differences on the initial
or continuing calibrations outside contract speqifications. We have
flagged all associated quantitative results as estimated for these
compounds. ;

between the initial —
PESTICIDES/PCBs QC
The percent difference in retention time for DBG
calibration and samples AK155, AK156, AK160, AK1J68, AK170, and AK172
were non-compliant. We have qualified all pesticide/PCB results for
this sample as unusable in accordance with the functional
guidelines. All other pesticide/PCB QC were compliant.

GAS CHROMATOGRAMS AND MASS SPECTRA
Gas chromatograms and mass spectra data were reviewed and found to
be of acceptable quality.

OVERALL ASSESSMENT
All compound identifications met the essential criteria. We
estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Vaillancourt
G. Tatarka
L. Pitts
L. Dixon

Boston Massachusetts Detroit. Michigan Tallahassee. Florida Washington. DC
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A K T /"""V^N ENGINEERS & 261 Commercial Stree
/A \ K ( ) SCIENTISTS Portland. Maine 04112
/ U \l V_x\_X (207)775-5401 Telex

261 Commercial Street/P.O Box 7050
Portland, Maine 04112
(207) 775-5401 Telex 94-4329

5180-04

June 24, 1988

Ms. Nancy Barmakian
Environmental Scientist
Waste Management Division
U.S. Environmental Protection Agency
J.F.K. Federal Building
Boston, MA 02203

Dear Ms. Barmakian:

Subject: Case #8970/3635A Sullivan's Ledge Organic Data;
Samples AK097 through AK100, AK138 through AK153

We have completed our review of the organic data generated by Gulf
South Research Institute for 20 water samples from the Sullivan's
Ledge site with the above SMO sample designations. Our review,
summarized below, was based on the criteria outlined in the
Functional Guidelines for Evaluating organic analysis and the
Functional guidelines for Evaluating Pesticides/PCBs and included
the following:

- data completeness
- surrogate spikes
- matrix spikes/matrix spike duplicates
- blank analysis
- BFB and DFTPP tuning
- holding times
- instrument calibrations (initial and continuing)
- pesticide/PCB QA/QC
- gas chromatograms and mass spectra

Data were flagged in accordance with the criteria outlined in the
above guidelines and the December 1987 USEPA Region I revisions. We
have attached completed data review worksheets, Including a data
summary table.In instances where more than one flag was required by
the guidelines, we have included only the most disqualifying flag in
the summary table. All flags are reported on the worksheet.

Boston, Massachusetts Detroit. Michigan B-112 Tallahassee, Florida Washington, DC



T— /—M T/"~"\r~>)r~>\ A T\ T /""~V~N ENGINEERS & 261 Commercial Street
\~( , K Jhr )A \ ( ( ) SCIENTISTS Portland. Maine 04112
L. V_^.UV_V1\1_X/ U N V_^\_X (207)775-5401 Telex

Ms. Nancy Barmakian
Page 2
June 24, 1988

DATA COMPLETENESS
Results for all analysis were received along with
all required documentation. Approximately two percent of
calculations and transcriptions were reviewed and were found to be
correct.

HOLDING TIMES
All contract required holding times were met.

BFB & DFTPP TUNING
The BFB and DFTPP tuning criteria were reviewed and found to be
within contract specifications.

SURROGATE SPIKE RESULTS
The initial analysis of acids on sample AK146 yielded non-compliant
surrogate recoveries. A re-analysis was performed and results for
all samples were compliant. Therefore, we have provided the results
of the second analysis on the summary table with no qualification of
results in accordance with the functional guidelines.

MATRIX SPIKE RESULTS
4-nitrophenol,phenol, 2,4-dinitrotoluenne, and endrin had
non-compliant recoveries in both the matrix spike and matrix spike
duplicate. We have qualified the results for these compounds on the
original sample (AK140). Aldrin had a non-compliant relative
percent difference between the matrix spike and the matrix spike
duplicate. We have flagged the results for this compound on the
spiked sample only (AK138) as estimated to indicate possible sample
heterogeneity.

BLANK ANALYSIS
The method blanks contained methylene chloride and acetone. Revised
detection limits were calculated for these compounds, in accordance
with the functional guidelines, and were reported on the summary
sheet.

Boston Massachusetts Detroit, Michigan B-113 Tallahassee. Florida Washington, DC



A N T /'~V~S\ ENGINEERS & 261 Commercial Stree
1A \ K C ) SCIENTISTS Portland. Maine 04112
/ Vi \l V-xV—< (207)775-5401 Telex

261 Commercial Street/P O Box 7050
Portland. Maine 04112
(207) 775-5401 Telex 94-4329

Ms. Nancy Barmakian
Page 3
June 24, 1988

INSTRUMENT CALIBRATIONS (INITIAL AND CONTINUING)
2-Butanone had a response factor on the initial Calibration less
than 0.05. Since this relates directly to the instrument
sensitivity, we have flagged all non-detect results as unusable and
detected results as estimated for this compound .[ Vinyl acetate,
chloroform, and 4-nitroaniline had relative stanpard deviations or
percent differences on the initial or continuing calibrations
outside contract specifications. We have flagged all associated
quantitative results as estimated for these compounds.

PESTICIDES/PCBs QC
The percent difference in retention time for DBCJ between the initial
calibration and sample AK099 was non-compliant. , We have qualified
all pesticide/PCB results for this sample as unusable in accordance
with the functional guidelines. All other pesticide/PCB QC were
compliant.

GAS CHROMATOGRAMS AND MASS SPECTRA
Gas chromatograms and mass spectra data were reviewed and found to
be of acceptable quality.

OVERALL ASSESSMENT
All compound identifications met the essential criteria. We
estimate that the reported results for this case require no
additional qualification beyond that dictated by the constraints of
the methods employed.

Should you have any questions or require any additional information,
please give me a call.

Sincerely,

E.G. JORDAN CO.

B. K. Wallin, Ph.D.
Manager, Engineering Chemistry

BKW/gat

Enclosure

cc: D. Szaro (w/ enclosure)
G. Vaillancourt
G. Tatarka
L. Pitts
L. Dixon

Boston Massachusetts Detroit Michigan ... Tallahassee. Florida Washington, DC
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APPENDIX C
PHASE II LABORATORY DATA
SULLIVAN'S LEDGE SITE

NEW BEDFORD, MASSACHUSETTS



SL-TP Appendix C-1 27-Jun-88

COMBINED SUMMARY
TABLE

VOLATILE
ORGANIC COMPOUNDS

Acetone
Carbon Disulfide
2-Butanone
Benzene
Toluene
Ethylbenzene
Styrene
Total Xylenes

CRDL
ug/kg

10
5
10

5
5
5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

Naphthalene
2-Methylnaphthalene
Acenapnthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Benzo (a) Anthracene
Chrysene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Indeno (1,2.3-cd) Pyrene
Dibenz (a.h) Anthracene
Benzo (g,h,if) Perylene

PROJECT:

SAMPLE LOCATION: TP-27-01
SMO NUMBER:AK002/MAH127

UNITS: ug/kg

150 B

12
30

66

258

6800
810
3700
1800

4600
27000
5500
8100 B
12000
12000
2600
17000
12000

20000
2800
4300
4700

145710

SULLIVAN'S LEDGE

CRDL
ug/kg

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

TOTAL SEMI-VOLATILES:

TP-27-02
AK003/MAH128

ug/kg

180 B
14
70 J

31
110

180

585

26000 J
1200
970

820
3500
1000

3500
4400
2000
2100
2500

2500
990

910

52390

TP-27-02-DUP
AK014/MAH139

ug/kg

210 B
7

84 J

15
75

130

521

26000

4600

4800
5100

TP-27-03
AK004/MAH129

ug/kg

TP-28-01
AK005/MAH130

ug/kg

TP-28-01-OUP
AK015/MAH140

ug/kg

40500

9600
6700
8200
1500

7200
36000
8300

15000
7700
1200
12000
9900

13000

136300

1800

1900

1700
10000
3000

6300
11000
3600
3600
2300
2700
5600
2200

2800

58500

CRDL
PESTICIDES/PCB ug/kg

Aroclor-1248
Aroclor-1254

TOTAL

80
160

PESTICIDES/PCB:

21000 CJ

21000

29000 CJ

29000

11000 CJ

11000

18000 CJ

18000

INORGANIC
COMPOUNDS

Aluminum
Ant i mony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper-
Cyanide
Iron
Lead
Magnes i urn
Manganese
Mercury
Nickel
Potassium
Selenium
Vandium
Zinc

ANALYTICAL
METHOD

P
P
F
P
P
P
P
P
P

P
P/F
P
P
CV
P
P
F
P
P

OTHER PARAMETERS

Silicon
TOC

CRDL
mg/kg

40
12
2
40
1
1

1000
2
5
2
20
1

1000
3

0.04
8

1000
1
10
4

CRDL
mg/kg

XSOLIDS

Grain Size (No. 10)

Hydrometer (Particle Size)
0.023
0.007
0.001

4760

9.3 J
51

19
78 J
6.4 J

21200
75

2270
197

21

1.2
48
115

250000
0.099

90

100

% PASS
11.4
6.4
1.4

3200

9.3 J
53

3
1420
17
52 J
15 J

25900 J
169 J
1150
191 J

0.16 J
22

28
295 J

NA
NA

89

NA

NA

3270

8.1 J
62

1440
16
68
3.1

20600
114

220
0.14

31

34
218 J

NA
NA

90

NA

NA

4610

1240
15

8.7 J

7800 J
5.9 J
2400
128 J

9.6
1250

15
97 J

NA
NA

83

NA

NA

5100 CJ

5100

8090

11 J
85

10
4350
14
32 J

12300 J
351 J
1810
147 J
0.20 J
9.4

46
188 J

NA
NA

88

NA

NA

14000 CJ

14000

5450

9.8 J

3420
10
31 J

8180 J
166 J
1630
121 J

0.12 J

37
124 J

NA
NA

87

NA

NA

C-1



SL-TP Appendix C-1 27-Jun-f10

COMBINED SUMMARY
TABLE

SAMPLE LOCATION: TP-28-02
SMO NUMBER:AK006/MAH131

UNITS: ug/kg

TP-28-03
AK007/MAH132

ug/kg

VOLATILE
ORGANIC COMPOUNDS

Acetone
Carbon Disulfide
2-Butanone
Benzene
Toluene
Ethylbenzene
Styrene
Total Xylenes

CRDL
ug/kg

10

10

5
5

5

TOTAL VOLATILES:

SEMI -VOLATILE
ORGANIC COMPOUNDS

Naphthalene
2-Methylnaphthalene
Acenapnthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluorantnene
Pyrene
Benzo (a) Anthracene
Chrysene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Indeno (1,2.3-cd) Pyrene
Dibenz (a.h) Anthracene
Benzo (g,n,i>> Perylene

CRDL
ug/kg

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

TOTAL SEMI-VOLATILES:

INORGANIC
COMPOUNDS

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Vandium
Zinc

ANALYTICAL
METHOD

P
P
F
P
P
P
P
P
P

P
P/F

C

OTHER PARAMETERS

Silicon
TOC

CRD
mg/k

40
12
2
40
1
1

1000
2
5
2
20
1

1000
3

0.04
8

1000
1
10
4

CRDL
mg/kg

XSOLIDS

Grain Size (No. 10)

Hydrometer (Particle Size)
0.023
0.007
0.001

4300
1100

2900
4800
1700
1700
1200

2400
920
830
1000

22850

CRDL
PESTICIOES/PCB ug/kg

Aroclor-1248
Aroclor-1254

TOTAL

80
160

PESTICIDES/PCS:

4300 CJ

4300

5450

5 J
47

4570
12
26 J

8280 J
215 J
1570
99 J
0.2 J
9.5

38
115 J

360000
0.011

86

100

X PASS
15.4
9.4
3.4

23
35
43
7 J

110 J

218

19000
13000
10000
17000

16000
61000
22000

23000
59000

17000
16000

25000
6100

6900

311000

110000 J
77000 CJ

187000

7590

5.9 J
55

2680
14
40

10100
142

1560
102
0.16

13

58
188

NA
NA

84

NA

NA

TP-29-01
AK008/MAH133

ug/kg

6200
4900
6000
56000
15000

56000
47000
23000
20000
28000

28000
12000
5500
14000

321600

81000 J

81000

10300
18
14
787
2.1
3.6
5100

31
578
0.84
26200
209
1760
121
0.44
39

4.1
142
470 J

NA
NA

76

NA

NA

TP-29-02
AK009/MAH134

ug/kg

TP-29-03
AK010/MAH135

ug/kg

TP-30-01
AK011/MAH136

ug/kg

4600
2300

7400
6200

53000
12000

255400

11000 CJ

11000

6310

6,3 J
153

2i*7030
16
44 J

15600 J
174 J
1440
177 J
0.34 J
12

152 J

MA
NA

86

MA

NA

2300

2100
1800 J
850
840
1300

1100

10290

380 J

380

6130

13
9.7 J

10200 J
11 J

2740
194 J

9.4

17
40 J

370000
0.009

93

100

X PASS
7.4
4.4
1.4

3400 CJ

3400

1610

2.5
11 J

4850 J
26 J

171 J

113
65 J

370000
0.012

94

100

X PASS
10.4
4.4
0.4

C-2



SL-TP Appendix C-1 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION: TP-30-02
SMO NUMBER:AK012/MAH137

UNITS: ug/kg

TP-30-03
AK013/MAH138

ug/kg

VOLATILE
ORGANIC COMPOUNDS

Acetone
Carbon Bisulfide
2-Butanone
Benzene
Toluene
Ethylbenzene
Styrene
Total Xylenes

CRDL
ug/kg

10

10
5

5

5

TOTAL VOLATILES:

SEN I -VOLATILE
ORGANIC COMPOUNDS

Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluorantnene
Pyrene
Benzo (a) Anthracene
Chrysene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Indeno (1,2.3-cd) Pyrene
Dibenz (a.h; Anthracene
Benzo (g,n,i,) Perylene

CRDL
ug/kg

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330

TOTAL SEMI-VOLATILES:

PESTICIDES/PCB
CRDL
ug/kg

Aroclor-1248
Aroclor-1254

80
160

TOTAL PESTICIDES/PCB:

INORGANIC
COMPOUNDS

ANALYTICAL CRD
METHOD mg/k

Aluminum
Ant imony
Arsenic
Barium
Beryllium
Cadmiurn
Calcium
Chromium
Copper-
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Vandium
Zinc

P
P/F
P
P

CV
P
P
F
P
P

OTHER PARAMETERS

40
12
2
40
1
1

1000

5
2
20

1000
3

0.04
8

1000
1
10
4

CRDL
rag/kg

Silicon
TOC

XSOLIDS

Grain Size (No. 10)

Hydrometer (Particle Size)
0.023
0.007
0.001

2200

2.2 J

3.2

4620 J
230 J

149 J

179
40 J

NA
NA

93

NA

NA

3300 CJ

3300

6240

1150
12

6.2 J

8340 J
9.5 J
1520
223 J

72
42 J

NA
NA

86

NA

NA
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SL-TP-S

SUMMARY STATISTICS TABLE

Appendix C-2

PROJECT: SULLIVAN'S LEDGE
SITE: TEST PITS (TP)

27-Jun-88 '

VOLATILE
ORGANIC COMPOUNDS (ug/kg)

Acetone
Carbon Disulfide
2-Butanone
Benzene
Toluene
Ethylbenzene
Styrene
Total Xylenes

TOTAL VOLATILES:

SEMI -VOLATILE
ORGANIC COMPOUNDS (ug/kg)

Naphthalene
2 -Methyl naphthalene
Acenaphthylene
Acenaphthene
Dibenzofuran
Fluorene
Phenanthrene
Anthracene
Di-n-Butylphthalate
Fluoranthene
Pyrene
Benzo (a) Anthracene
Chrysene
Benzo (b) Fluoranthene
Benzo (k) Fluoranthene
Benzo (a) Pyrene
Indeno (1,2.3-cd) Pyrene
Dibenz (a.h) Anthracene
Benzo (g,h,i,) Perylene

TOTAL SEMI-VOLATILES:

PESTICIDES/PCB (ug/kg)

Aroc tor -1248
Aroclor-1254

TOTAL PESTICIDES/PCB:

INORGANIC
COMPOUNDS (mg/kg)

Aluminum
Antimony
Arsenic
Barium
Beryllium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Selenium
Vandium
Zinc

OTHER PARAMETERS (mg/kg)

Silicon
TOC

STANDARD
DEVIATION

59.94
3.18
17.97
5.67
11.35
30.80
1.24

55.51

167.26

8271.11
3749.37
3333.24
4877.47
2024.34
4647.66
23761.95
7038.61
2193.12
19060.03
20243.64
6131.13
8007.15
8479.48
4376.56
10928.55
3808.57
2230.59
4078.62

120725.34

30391 .34
27273.89

51878.79

2386.61
3.32
4.32

207.17
0.44
2.67

2152.12
6.99

153.27
4.02

7297.49
105.50
652.50
38.46
0.14
9.64

207.29
1.00
50.33
120.64

50682.84
0.04

MEAN

31.67
3.46
10.42
4.21
8.38
17.13
2.88

31.54

109.67

5596.25
2097.08
2015.83
2921.25
1062.50
2981.25
20313.33
5477.08
826.25

13846.67
14780.00
2881.25
7358.33
5977.08
1484.58
9721.67
2675.00
1504.17
2800.00

106319.58

9203.33
21130.00

30333.33

5540.83
7.00
5.58

110.92
0.63
1.92

2461.67
14.06
75.68
2.60

12949.17
134.78
1603.33
158.25
0.14
13.08

562.50
0.86
65.17
150.58

337500.00
0.03

RANGE

5
2.5
5

2.5
2.5
2.5
2.5
2.5

25

165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165
165

3135

40
80

120

1610
6
1
20
0.5
0.5
500
2.5
2.5
0.84
4620
5.9
500
99

0.02
4

500
0.5
15
40

250000
0.009

180
14
70
23
35
110
7

180

590

- 26000
- 13000
- 10000
- 17000
- 6200
- 16000
- ,61000
- ! 22000

8100
- 56000
- 59000
- 23000
- 20000
- 28000
- 16000
- 28000
- 12000

6100
- 14000

- 322425

- 110000
- 81000

- 187000

- 10300
18
14
787
2.1
10

- 7030
31
578
15

- 26200
351

- 2740
223
0.44
39

- 1250
4.1
179
470

- 370000
- 0.099

FREQUENCY

2 of 12
1 of 12
1 of 12
1 of 12
3 of 12
3 of 12
1 of 12
3 of 12

3 of 12

5 of 12
5 of 12
4 of 12
5 of 12
2 of 12
5 of 12
8 of 12
7 of 12
1 of 12
8 of 12
8 of 12
7 of 12
8 of 12
7 of 12
1 of 12
8 of 12
6 of 12
4 of 12
6 of 12

8 of 12

1 of 12
11 of 12

11 of 12

12 of 12
1 of 12
8 of 12
7 of 12
1 of 12
4 of 12
8 of 12
12 of 12
11 of 12
3 of 12
12 of 12
12 of 12
10 of 12
12 of 12
6 of 12
9 of 12
1 of 12
2 of 12
12 of 12
12 of 12

4 of
4 of

C-4



APPENDIX C-3

SEDIMENT SAMPLING RESULTS
SULLIVAN'S LEDGE SITE

NEW BEDFORD, MASSACHUSETTS

Level III Level IV
Sample
Location

AS-1
AS-2
AS-3
AS-4
AS-5
AS-6
AS-7
AS-8
AS-9
AS-10
AS- 11
AS-12
AS-13
AS-14
AS-15
AS-16
AS-17
AS-18
AS- 19
AS-20
AS-21
AS-22
AS-23

MM-1
MM-2
MM-3
MM- 4
MM-5
MM-6
MM-7
MM-8
MM-9
MM-10
MM-11
MM-12
MM-13
MM-14
MM-15
MM-16
MM-17
MM-18
MM-19
MM-20

5.88
0012

Depth
(in.)

0-4
0-6
4

0-12
0-6
0-6
0-6
0-8
0-8
0-6
0-6
0-6
0-6
0-6
0-12
0-6
0-12
0-12
0.6
0.6
0.6
0.6
0.6

0-6
4
0-4
0-12
0-6
0-12
0-12
0-6
0-12
0-6
0-12
0-6
0-8
0-6
0-6
0-6
0-12
0-6
0-6
0-6

.84

.0.0

Date
Sampled

12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
12/15/87
3/8/88
3/8/88
3/8/88
3/8/88
3/8/88

12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87

PCB Arochlor
1254 (ppm)

1.0
4.2
14.0
5.7
12.0
19.0
16.0
<1.0
3.6
<1.0
11.0/22.0
5.1
3.5
7.4
1.7
13.0
10.0
11.0
NA
NA
NA
NA
NA

<1.0
1.0
6.3
4.4
60.0
4.2
<1.0
3.0
16.0/18.0
11.0
9.1
23.0
8.2
9.3
8.1
4.0
5.6/10.0
2.1
<1.0
28.0

Results
TOC (mg/kg)

NA
NA

0.373
NA
NA
NA
NA
NA
NA
NA
NA

0.278
NA
NA
NA

0.179
NA
NA

- NA
0.146

NA
NA

0.056

NA
0.114

NA
NA
NA

0.056
NA
NA
NA
NA
NA
NA
NA
NA
NA

0.008
0.460

NA
NA

0.130

CLP CLP
SVOA PCBs(ppm)

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
14. OJ
18.0/17
4.7
7.3
15. OJ

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
B
NA
NA
NA
NA

NA
NA
ND
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
ND
NA
NA
NA
ND
NA
NA
NA
NA
NA
NA
NA
NA
NA
3.1
NA
NA
NA
15.0

Grain
Size

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
C
NA
NA
NA
NA

C-5



APPENDIX C-3 (continued)

SEDIMENT SAMPLING RESULTS
SULLIVAN'S LEDGE SITE

NEW BEDFORD, MASSACHUSETTS

Level III Level IV
Sample
Location

MM-21
MM-22
MM-23
MM-24
MM-25
MM-26

SD-1
SD-2
SD-3
SD-4
SD-5
SD-6
SD-7
SD-8
SD-9
SD-10

Depth
(in.)

0-6
0-4
0-6
0-12
0-12
0-6

2-3
2-3
1-2
0-6
0-6
0-12
0-12
0-12
0-12
2-3

Date
Sampled

12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
12/16/87

12/16/87
12/16/87
12/16/87
12/16/87
12/16/87
1/6/88
1/6/88
1/6/88
1/6/88
12/16/87

PCB Arochlor Results
1254 (ppm) TOC (mg/kg)

9.2
2.2
<1.0
4.6
10.0
8.5

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA

0.022
0.010

NA
NA
NA

0.087
0.025
0.105
0.110
0.002

CLP CLP Grain
SVGA PCBs(ppm) Size

NA
NA
NA
NA
NA
NA

A/A
A
A
A
A
A
A
A
A
A

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
A
A
A
A
NA

NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
B
B
B
B
NA

NOTES:

AS = Apponagansett Swamp Sediment Sampling Stations
MM = Middle Marsh Sediment Sampling Stations
NA = Not Analyzed
/ = Duplicate (Reported Second)
A = Sample was analyzed for CLP VOCs; results are shown in Appendix C-4.
B = Sample was analyzed for CLP SVOCs; results are shown in Appendix C-4.
C = Grain-size analyses were completed and are shown in Appendix C-4.

5.88.84
0013.0.0
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SL-SO Appendix C-4 27-Jun-88

COMBINED SUMMARY PROJECT: SULLIVAN'S LEDGE
TABLE

SAMPLE LOCATION: SD-1 SD-1-DUP SD-2
SMO NUMBER: AI034 AI032 AI033

UNITS: ug/kg ug/kg ug/kg

VOLATILE
ORGANIC COMPOUNDS

2-Butanone

CRDL
ug/kg

10 NA

TOTAL VOLATILES: NA

SEMI -VOLATILE
ORGANIC COMPOUNDS

bis (2-Ethylhexyl) Phthalate

CRDL
ug/kg

330 NA

TOTAL SEMI -VOLATILES: NA

PESTICIDES/PCB

Heptachlor
Aldrin
Endosulfan Sulfate
4,4-DOD
4,4'-DDT
Aroclor-1254

CRDL
ug/kg

8
8
16
16
16
160 870

TOTAL PESTICIDES/PCB: 870

OTHER PARAMETERS

Silicon
TOC

mg/kg

NA
0.022

NA NA

NA NA

NA

NA

755 J 50 J

755 50

NA NA
NA 0.010

SD-3
AI031
ug/kg

NA

NA

NA

NA

1450

1450

NA
NA

SD-4 SD-5
AI030 AI029
ug/kg ug/kg

NA NA

NA NA

NA NA

NA NA

1718

1718

NA NA
NA NA

XSOLIDS 42 42 72 68 18 54

C-7



SL-SD Appendix C-4 27-Jun-ut

COMBINED SUMMARY
TABLE

SAMPl

VOLATILE
ORGANIC COMPOUNDS

.E LOCATION:
SMO NUMBER:

UNITS:

CRDL
ug/kg

SD-6
AK016
ug/kg

SD-7
AI047
ug/kg

SD-8
AK018
ug/kg

sg-9
AK019
ug^kg

SD-10
A 1 028
ug/kg

SD-SB-1
A 1 036
ug/kg

2-Butanone 10

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/kg

NA

NA

NA

NA

NA

NA

bis (2-Ethylhexyl) Phthalate 330

TOTAL SENI-VOLATILES:

NA

NA

3400 B

3400

PESTICIDES/PCB

Heptachlor
Aldrin
Endosulfan Sulfate
4.4-DDO
4, 4' -DDT
Aroclor-1254

CRDL
ug/kg

8
8
16
16
16
160

TOTAL PESTICIDES/PCB:

1500 J

1500

3200 CJ

3200

59.00 J
73 J

5259 J

5391

OTHER PARAMETERS mg/kg

Silicon
TOC

NA
0.087

NA
0.025

NA
0.10S.

NA
0.110

NA
0.002

NA
NA

XSOLIDS 78 12 78 NR
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SL-SD Appendix C-4 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION:
SMO NUMBER:

UNITS:

VOLATILE
ORGANIC COMPOUNDS

2-Butanone

CRDL
ug/kg

10

TOTAL VOLATILES:

SEMI -VOLATILE
ORGANIC COMPOUNDS

bis (2-Ethylhexyl) Phthatate

CRDL
ug/kg

330

SD-AS-3
AK017
ug/kg

60 J

60

TOTAL SEMI -VOLATILES:

PESTICIDES/PCB

Heptachlor
Aldrin
Endosulfan Sulfate
4,4-DDD
4,4'-DDT
Aroclor-1254

CRDL
ug/kg

8
8
16
16
16
160

TOTAL PESTICIDES/PCB:

OTHER PARAMETERS

Silicon
TOC

mg/kg

1400
100 J

10000

11500

NA
0.373

SD-AS-12
NA
ug/kg

NA

NA

NA

NA

NA
NA
NA
NA
NA
NA

NA

NA
0.278

SD-AS-16 SD-AS-19 SD-AS-20
NA AK344 AK345

ug/kg ug/kg ug/kg

NA NA NA

NA NA NA

NA NA NA

NA NA NA

NA
NA
NA
NA
NA
NA 14000 J 18000

NA 14000 18000

NA NA NA
Q.179 NA 0.146

SD-AS-20-DUP
AK346
ug/kg

NA

NA

NA

NA

17000

17000

NA
NA

%SOLIDS 25 10.3 10.9 13 14.1 14.1
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SI-SO Appendix C-4 27-Jun-ti=

COMBINED SUMMARY
TABLE

SAMPLE LOCATION: SO-AS-21
SMO

VOLATILE
ORGANIC COMPOUNDS

NUMBER:
UNITS:

CRDL
ug/kg

AK347
ug/kg

SO -AS- 22
AK348
ug/kg

SO-AS-23
AK349
ug/kg

2-Butanone 10 NA

TOTAL VOLATILES: NA

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/kg

NA

NA

NA

NA

bis (2-Ethylhexyl) Phthalate 330 NA

TOTAL SEMI-VOLATILES: NA

NA

NA

NA

NA

PESTICIDES/PCB

Heptachlor
Aldrin
Endosulfan Sulfate
4, 4-ODD
4,4'-DDT
Aroctor-1254

CRDL
ug/kg

8
8
16
16
16
160

TOTAL PESTICIDES/PCB:

4700

4700

7300

7300

15000 J

1SOOO

OTHER PARAMETERS mg/kg

Silicon
TOC

NA
NA

NA
NA

NA
0.056

XSOLIDS 10 17 76.4
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SL-MM Appendix C-4 27-Jun-88

COHBINED SUMMARY
TABLE

PROJECT:

SAMPLE LOCATION:

VOLATILE
ORGANIC COMPOUNDS

SMO NUMBER:
UNITS:

CRDL
ug/kg

MM-2
A 1 040
ug/kg

SULLIVAN'S LEDGE

MM-6
A 1 039
ug/kg

MM- 16
A 1 038
ug/kg

MM- 17
NA

ug/kg

MM -20
A 1 037
ug/kg

2-Butanone 10 NA

TOTAL VOLATILES: NA

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/kg

NA

NA

NA

NA

NA

NA

NA

NA

bis (2-Ethylhexyl) Phthalate 330 NA

TOTAL SEMI-VOLATILES: NA

NA

NA

NA

NA

NA

NA

NA

NA

PESTICIDES/PCS

Heptachlor
Aldrin
Endosulfan Sulfate
4,4'-DDT
Aroclor-1254

CRDL
ug/kg

8
8
16
16
160

TOTAL PESTICIDES/PCB:

110

70 J

180

3104

3104

NA
NA
NA
NA
NA

NA

160
15000

15160

OTHER PARAMETERS Dig/kg

Silicon
TOC

NA
0.1U

NA
0.056

NA
0.008

NA
0.460

NA
0.130

XSOLIDS 12 24 78 11 18
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SL-SO-S

SUMMARY STATISTICS TABLE

Appendix C-5

PROJECT: SULLIVAN'S LEOGE
SITE: ECJ WELLS

27-Jun-88

STANDARD
DEVIATION MEAN RANGE FREQUENCY

VOLATILE
ORGANIC COMPOUNDS (ug/kg)

2-Butanone

TOTAL VOLATILES:

23

23

.82

.82

18.

18.

75

75

5 -

5 -

60

60

1 of

1 of

4

4

SEMI-VOLATILE
ORGANIC COMPOUNDS (ug/kg)

bis (2-Ethylhexyl) Phthalate 1132.01

TOTAL SEMI-VOLATILES: 1132.01

627.14

627.14

165 - 3400

165 - 3400

1 of 7

1 of 7

PESTICIDES/PCB (ug/kg)

Heptachlor 11.22
Aldrin 2156.79
Endosulfan Sulfate 152.19
4,4-DDD 0.00
4,4'-DDT 0.00
Aroclor-1254 68922.11

TOTAL PESTICIDES/PCB: 83915.11

6.39
466.96
42.30

1400.00
100.00

19357.48

27905.63

4
4
8

1400
100
80

. 59
1(D533
755
1400
100

341481

138 - 352076

1 of 23
2 of 23
2 of 23
1 of 23
1 of 23

14 of 23

14 of 16

OTHER PARAMETERS (mg/kg)

TOC 0.13 0.13 0.00 - 0.46 17 of 17
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SL-GU Appendix C-6 27-Jun-88

COMBINED SUMMARY
TABLE

PROJECT:

SAMPLE LOCATION: GU-GCA-1
SMO NUMBER:AK175/MAH236

UNITS: ug/l

SULLIVAN'S LEDGE

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Dichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Cnlorof9rm 5
1,2 - Oichloroethane 5
2-Butanone 10
Bromodichloromethane 5
Trichloroethene 5
1,1,2 - Trichloroethane 5
Benzene 5
4-Hethyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Phenol 10
1.3 - Dichlorobenzene 10
1.4 - Dichlorobenzene 10
Isophorone 10
1,2.4 - Trichlorobenzene 10
Naphthalene 10
2-Methylnaphthalene 10
2-Chloronaphthalene 10
N-Nitrosodiphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCB
CRDL
ug/l

Alpha-BHC
Aroclor-1248
Aroclor-1254

0.05
0.50
1.00

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
P
P
P

P
P/F
P
P

CV
P
P
P
P
P

OTHER PARAMETERS

BOO, 5-day (02)
TOC
COD (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oi 1 & Grease

CRDL
ug/l

200
200
5

5000
10
25
10
100
5

5000
15
0.2
40

5000
10

5000
20

CRDL
mg/l

140
9

51000

11
30 J

1200 J
10

400 J

500 JB
240 J
640 J

75

54255

11
38
12
23
89

11
17

201

(Filtered)
GU-GCA-1F
AK176/

ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

20

35

55

XSOLIDS
DILUTION FACTOR
DRYUT/DILUT10N FACTOR

2050
20 J

123000 J

124 J
65100 J

17 J
35600
20900 J

12600

88000
37

20
34
150
23
0.5
1020
57
2.6
11

NR
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

GU-GCA-1A
AK178/MAH237

ug/l

92

15 J
20

4000

1800

100

130 B
53
160
23
6

6399

18

18

3.7

3.7

889
14 J

61100 J

70 J
49600 J

16700
2170 J
0.40

8100

42900

15
10
54
61
0.2
410
83
21
3

NR
1
1

(Filtered)
GU-GCA-1AF
AK179/

ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

10

10

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

GW-GCA-2
AK180/MAH238

ug/l

GW-GCA-2A
AK097/MAH214

ug/l

13

72

85

22700 J

204
6.3
6680

15
0.30
93

6400

58900
36

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

235

25700 J

122 J
6.1 J

6810
30 J

6700

75600
218 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1
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SL-GU Appendix C-6 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION: GU-HU-1
SMO NUMBER:AK144/MAH222

UNITS: ug/l

GW-MU-1A
AK145/MAH251

ug/l

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Dichloroethene 5
1.1 - DiChloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - DiChloroethane 5
2-Butanone 10
Bromodichloromethane 5
Trichloroethene 5
1,1,2 • TriChloroethane 5
Benzene 5
4-Methyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Phenol 10
1.3 - Dichlorobenzene 10
1.4 - Dichlorobenzene 10
Isophorone 10
1,2.4 - Trichlorobenzene 10
Naphthalene 10
2-Methylnaphthalene 10
2-Chloronaphthalene 10
N-Nitrosodiphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCB
CRDL
ug/l

Alpha-BHC
Acoclor-1248
Aroclor-1254

O.OS
0.50
1.00

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
P
P
P

P
P/F
P
P
CV
P
P
P
P
P

OTHER PARAMETERS

BOD, 5-day (02)
TOC
COO (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oil & Grease

CRDL
ug/l
200
200
5

5000
10
25
10
100
5

5000
15
0.2
40

5000
10

5000
20

CRDL
mg/l

15

6

5

26

28

28

XSOLIDS
DILUTION FACTOR
DRYWT/DILUTION FACTOR

21900 j

396 J
16 J

449 J
0.40

11800

1.7

7

140
4
12

NR

1

30 J

30

GU-MW-2
AK151/MAH256

ug/l

180
17

600

200

510

54

1561

19

27

15

17

78

39300 J

31

3890 J
5.2 J

13200
1840 J

6200

51000
22 J

19
19
48
56
0.1
370
72
30

NR
1
1

54200 J

12400 J
53 J

18900
2820 J

10000

75600
23 J

31
17
75
98

520
24
22

NR
1
1

GU-MW-4
AK141/M4H219

ug/l

GU-MU-4A
AK140/MAH218

ug/l

GU-MW-5
AK164/MAH229

ug/l

49

120

169

13

13

49600 J

16200 J
6,8 J
9670
2240 J

35300

HA
MA
NA
MA
MA
NA
NA

NR

1

11300 J

891 J
5.7 J

428 J

8400

8300

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

112000 J

1220 J
15 J

19500
48 J

6500

78500
22 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

014



SL-GU Appendix C-6 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION: GW-MU-SA
SMO NUMBER:AK143/MAH221

UNITS: ug/l

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Dichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - Dichloroethane 5
2-Butanone 10
Bromodichloromethane 5
Trichloroethene 5
1,1,2 - Trichloroethane 5
Benzene 5
4-Methyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Phenol 10
1.3 - Oichlorobenzene 10
1.4 - Dichlorobenzene 10
Isophorone 10
1,2.4 - Trichlorobenzene 10
Naphthalene 10
2-Methylnaphthalene . 10
2-Chloronaphthalene 10
N-Nitrosodiphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCB
CRDL
ug/l

Alpha-BHC
Aroclor-1248
Aroclor-1254

0.05
0.50
1.00

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper-
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
P
P
P

P
P/F
P
P
CV
P
P
P
P
P

OTHER PARAMETERS

BOD, 5-day (02)
TOC
COD (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oil & Grease

CRDL
ug/l

200
200
5

5000
10
25
10
100
5

5000
15
0.2
40

5000
10

5000
20

CRDL
mg/l

GU-MW-6
AK146/MAH252

ug/l

540
14

13

3800

2200

33
42
30
37
9

6718

XSOLIDS
DILUTION FACTOR
DRYWT/DILUTION FACTOR

34100 J

215 J

8240
23 J

10900

214000
27 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

7 J
48100 J

17800 J
5 J

14200
4480 J

8700

72500

12
34
48
120
0.1
460
45
3

NR
1
1

GU-MU-6A
AK157/MAH224

ug/l

200

490

29

36

28

783

MW-6A-DUP
AK160/MAH225

ug/l

87

470

34 J

32

36

28

687

40700 J

16
11000 J

17 J
11900
3700 J

10500

71800

8
12
28
130
0.1
420
17
6

NR
1
1

(Filtered)
GU-MW-6AF

AK159/
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

41600 J

11000 J
15 J

12200
3810 J

10300

72400

9
11
28
160

450
23
5

NR
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

MW-6AF-DUP
AK161/

ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1
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SL-GU Appendix C-6 27-Jun-otr

COMBINED SUMMARY
TABLE

SAMPLE LOCATION: GW-MW-8
SMO NUMBER:AK138/MAH216

UNITS: ug/l

GU-HW-8A
AK139/MAH217

ug/l

GU-MW-10
AK147/MAH253

ug/l

GU-MU-tOA
AK148/MAH254

ug/l

GW-MW-10B
AKK2/MAH220

ug/l

GU-HU-11
AK174/MAH235

ug/l

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Oichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - Dichloroethane 5
2-Butanone 10
Bromodichloromethane 5
Trichloroethene 5
1,1,2 - Trichloroethane 5
Benzene 5
4-Methyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Phenol 10
1.3 - DiChlorobenzene 10
1.4 - DiChlorobenzene 10
Isophorone 10
1,2.4 - TriChlorobenzene 10
Naphthalene 10
2-MethyInaphthalene 10
2-Chloronaphthalene 10
N-NitrosodTphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCB
CRDL
ug/l

Alpha-BHC
Aroclor-1248
Aroclor-1254

INORGANIC
COMPOUNDS

0.05
0.50
1.00

TOTAL PESTICIDES:

ANALYTICAL CRDL
METHOD ug/l

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead P
Magnesium
Manganese
Mercury D
Nickel
Potassium
Silver
Sodium
Zinc

OTHER PARAMETERS

200
200
5

5000
10
25
10
100

F 5
5000

15
0.2
40

5000
10

5000
20

CRDL
mg/l

BOD, 5-day (02)

COD (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oil & Grease

XSOLIDS
DILUTION FACTOR
DRYUT/DILUTION FACTOR

59300 J

662 J
6.0 J

27600
32 J

29400
23 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

56200 J

473 J
5.9 J

28000
29 J

3200

27000

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

28

13 J

8

28 21

23500 J

161 J
5.5 J

12200
27 J

13000

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

44800 J

18

10600 J
17 J

17800
1630 J

16200

NA
MA
NA
NA
NA
NA
NA
NA
NA

MR
1
1

19900 J

751 J
6.0 J

10700

13
13200

24 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

6.9

6.9

26000 J

703 J
5.4 J

1110 J

11700
23

2
15
6
20
1

240
14
22

NR
1
1
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SL-GW Appendix C-6 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION: GW-MU-12
SHO NUMBER:AK169/MAH232

UNITS: ug/l

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Dichloroethene 5
1.1 - DiChloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - DiChloroethane 5
2-Butanone 10
Bromodichloromethane 5
Trichloroethene 5
1,1,2 - Trichloroethane 5
Benzene 5
4-Methyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Phenol 10
1.3 - Dichlorobenzene 10
1.4 - Dichlorobenzene 10
I sophorone 10
1,2.4 - Trichlorobenzene 10
Naphthalene 10
2-Methylnaphthalene _ 10
2-Chloronaphthalene 10
N-Nitrosodiphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCS
CRDL
ug/l

Alpha-BHC
Aroclor-1248
Aroclor-1254

0.05
0.50
1.00

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
P
P
P

P
P/F
P
P
CV
P
P
P
P
P

OTHER PARAMETERS

BOO, 5-day (02)
TOC
COD (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oi 1 & Grease

CRDL
ug/l
200
200
5

5000
10
25
10
100
5

5000
15
0.2
40

5000
10

5000
20

CRDL
mg/l

6400

87

30000

150

340 J

280 J
220 J
290 J

67

37841

32

46

20

98

15

15

1490
17 J

98500 J
33
25
37 J

57400 J

XSOLIOS
DILUTION FACTOR
DRYUT/DILUTION FACTOR

21500
3090

11500

62500
27

13
90
81
21
0.2
650
88
4
6

NR
1
1

GU-HU-12A
AK162/MAH227

ug/l

11

13

24

16

2

44

4.3

4.3

1140
17 J

85900 J

50500 J
16 J

16700
536 J

10500

53800
24 J

31
16
62
84
0.2
520
79
8
6

NR
1
1

(Filtered)
GU-MU-12F
AK170/

ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

16

16

32

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

GU-HW-13 GU-MU-13A GW-MW-14
AK163/MAH228 AK171/MAH233 AK172/MAH234

ug/I ug/I ug/I

36

200

130 J

110

52

8
24
8

568

591
10 J

57800 J

47000 J
15 J

15600
2120 J

8500

36700

12
7.6
50
43
0.2
400
66
32

NR
1
1

90

230 J

76

54
8

458

10

10

664
9.8 J

57100 J

37000 J
17 J

15300
1730 J

9100

41400
78

21
9.3
44
52
0.3
420
34
55
3

NR
1
1

110 J

51

167

43300 J

5690 J
6.8 J

13900
1520 J

8200

63800

6
16
58
76
0.1
420

31

NR
1
1

C-17



SL-GU Appendix C-6 27-Jun-*

COMBINED SUMMARY
TABLE

(Filtered)
SAMPLE LOCATION: GU-MU-14F

SMO NUMBER:AK173/
UNITS: ug/l

GU-MU-15
AK152/MAH257

ug/l

GU-MW-16
AK100/MAH213

GW-MW-17
AK165/MAH230

ug/l

GU-MU-20
AK099/MAH215

ug/t

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Dichloroethene 5
1.1 - DiChloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - DiChloroethane 5
2-Butanone 10
Bromodichloromethane 5
Trichloroethene 5
1,1,2 - TriChloroethane 5
Benzene 5
4-Methyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CROL
ug/l

Phenol 10
1.3 - DiChlorobenzene 10
1.4 - DiChlorobenzene 10
Isophorone 10
1,2.4 - TriChlorobenzene 10
Naphthalene 10
2-Methylnaphthalene 10
2-Chlorooaphthaleoe 10
N-Nitrosodiphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCS
CRDL
ug/l

Alpha-BHC
Aroclor-1248
Aroclor-1254

O.OS
0.50
1.00

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
P
P
P

P
P/F
P
P
CV
P
P
P
P
P

OTHER PARAMETERS

BOD, S-day (02)
TOC
COO (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oil & Grease

CRDL
ug/l
200
200
5

5000
10
25
10
100
5

5000
15
0.2
40

5000
10

5000
20

CRDL
mg/l

XSOLIDS
DILUTION FACTOR
DRYWT/DILUTION FACTOR-

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
HA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR

1

0.81

0.81

103000 J

21400 J
23 J

14900
2360 J

14100

85900

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR

1

25

25

27

27

1.9
ff

1.9

210 J

210

29000 J

192 J

7180
176 J

7200

73500
264 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

391

16400 J

26

4640 J
6.6 J

625 J

13900
23 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

7 J
62100 J

19100 J
32 J

24600
1100 J

5900

16300
67 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

GU-MW-22A
AK168/MAH231

ug/l

190

84

87

8
340
3200

32

3941

21
35

76
16

148

65 J
93 J

158

913
18 J

80100 J

75100 J
14 J

27400
1070 J

9400

41600
24 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

C-18



SL-GW Appendix C-6 27-Jun-88

COMBINED SUMMARY
TABLE

(Filtered)
SAMPLE LOCATION:GW-MU-22AF

SMO NUMBER:AK177/
UNITS: ug/t

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Oichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - Dichloroethane 5
2-Butanone 10
Bronwdichloromethane 5
Trichloroethene 5
1,1,2 - Trichloroethane 5
Benzene 5
4-Methyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Phenol 10
1.3 - Dichlorobenzene 10
1.4 - Dichlorobenzene 10
Isophorone 10
1,2.4 - Trichlorobenzene 10
Naphthalene 10
2-Methylnaphthalene 10
2-Chloronaphthalene 10
N-Nitrosodiphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCB
CRDL
ug/l

Alpha-BHC
Aroclor-1248
Aroclor-1254

0.05
0.50
1.00

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
P
P
P

P
P/F
P
P
CV
P
P
P
P
P

OTHER PARAMETERS

BOD, 5-day (02)
TOC
COD (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oil & Grease

CRDL
ug/l

200
200
5

5000
10
25
10
100
5

5000
15
0.2
40

5000
10

5000
20

CRDL
mg/l

XSOLIDS
DILUTION FACTOR
ORYUT/DILUTION FACTOR

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

19

19

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Filtered)
GW-MU-22B GU-HU-22BF
AK197/MAH239 AK181/

ug/l ug/l

18

28

130 J

88

32

11

307

12
12

24

3.3

3.3

423
16

65400

35
62

56700
5.5

11800
1270

78
9500

21
48900

30

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Filtered)
GU-MU-24 GW-MW-24F

AK153/MAH259 AK154/
ug/I ug/I

100
32

5
310

1400

710

17
5
14

65

2658

22
10

32

10 J
41500 J

11

14600 J
10 J

12200
6010 J

6200

52400
109 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

16

16

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

GW-MU-25
AK199/MAH258

ug/l

370 J

43

413

1.3
2.6

3.9

41100 J

27

3160 J
15 J

8130
122 J

11600

62700
127 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

C-19



SL-GW Appendix C-6 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION: GU-MVI-B3 MW-B3-DUP
SMO NUMBER:AK155/MAH150 AK156/MAH223

UNITS: ug/l ug/l

(Column Blank) (Blank)
GU-CB-1 GW-FB-1F

AK293/MAH268 AK198/MA0226
ug/l ug/l ,

VOLATILE
ORGANIC COMPOUNDS

CROL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Dichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Chlorofprm 5
1,2 - Dichloroethane 5
2-Butanone 10
Bromodichloromethane 5
Trichloroethene 5
1,1,2 - Trichloroethane 5
Benzene 5
4-Hethyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CROL
ug/t

Phenol 10
1.3 - Dichlorobenzene 10
1.4 - Dichlorobenzene 10
Isophorone 10
1,2,4 - Trichlorobenzene 10
Naphthalene 10
2-Methylnaphthalene 10
2-Chloronaphthalene 10
N-Nitrosodiphenylamirw 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCS
CROL
ug/l

Alpha-BHC
Aroclor-1248
Aroclor-1254

0.05
0.50
1.00

TOTAL PESTICIDES:

190
39

63 J
7

360

17

6
9

691

16

16

HA

DA
MA
IIA
IIA
IIA
IIA
IA
IA
IA
IA
IA
IA

IIA

IA

(Blank)
GW-FB-2
/HAH241
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

(Blank)
GW-FB-3
/MAH333
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

INORGANIC
COMPOUNDS

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Si Iver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
P
P
P

P
P/F
P
P
CV
P
P
P
P
P

OTHER PARAMETERS

BOD, 5-day (02)
TOC
COD (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oil & Grease

CRDL
ug/l
200
200
5

5000
10
25
10
100
5

5000
15
0.2
40

5000
10

5000
20

CRDL
mg/l

XSOLIDS
DILUTION FACTOR
ORYWT/DILUTION FACTOR

6 J
37700 J

26200 J

12200
5380 J

6000

88800
22 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

7 J
38200 J

25800 J
7.6 J

11900
5410 J

6100
24

85900
24 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

8630
140

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

26
NR

10t> J
13 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1

NR
103 J
5.2 J

1.65

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

NR

6.5

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

C-20



SL-GU Appendix C-6 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION:
SMO NUMBER:

UNITS:

VOLATILE CRDL
ORGANIC COMPOUNDS ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Dichloroethene 5
1,1 - Di chloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - Di chloroethane 5
2-Butanone 10
Bromodichloromethane 5
Trichloroethene 5
1,1,2 - Tri chloroethane 5
Benzene 5
4-Methyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethyl benzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI -VOLATILE CRDL
ORGANIC COMPOUNDS ug/l

Phenol 10
1,3 - Di Chlorobenzene 10
1,4 - Di Chlorobenzene 10
Isophorone 10
1,2.4 - Trichlorobenzene 10
Naphthalene 10
2-Methylnaphthalene 10
2-Chloronaphthalene 10
N-Nitrosodiphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI -VOLATILES:

CRDL
PESTICIDES/PCB ug/l

Alpha-BHC 0.05
Aroclor-1248 0.50
Aroclor-1254 1.00

TOTAL PESTICIDES:

INORGANIC ANALYTICAL CRDL
COMPOUNDS METHOD ug/l

Aluninum P 200
Barium P 200
Cadmium P 5
Calcium P 5000
Chromium P 10
Copper P 25
Cyanide 10
iron P 100
Lead P/F 5
Magnesium P 5000
Manganese P 15
Mercury CV 0.2
Nickel P 40
Potassium P 5000
Silver P 10
Sodium P 5000
Zinc P 20

CRDL
OTHER PARAMETERS mg/l

BOD, 5-day (02)
TOC
COD (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oil & Grease

XSOLIDS
DILUTION FACTOR
DRYUT/DILUTION FACTOR

(Blank)
GU-FB-4
/MAH279
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

.

-
-.

-.

-•
--
-
.

-
--
.
-

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Blank) (Blank)
GU-SB-1 GW-SB-1F

AK150/MAH255 AK149/-
ug/l ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

385 J
16 J

11660
23 J

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR

1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Blank)
GW-SB-2

AK183/MAH240
ug/l

10 J

84 J

(Blank)
GW-SB-3

AK292/MAH267
ug/l

(Blank)
GW-SB-4

AK305/MAH278
ug/l

14 J 15 J

6

94 14 21

70

70

101 J
5 J

0.60

27

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
2
2

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

C-21



SL-GU Appendix C-6 27-Jun-._

COMBINED SUMMARY
TABLE Spike

(Filtered)
SAMPLE LOCATION: GW-SF

SMO NUMBER:AK166/
UNITS: ug/l

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Dichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - Dichloroethane 5
2-Butanone 10
Bromodichloromethane 5
Trichloroethene 5
1,1,2 - Trichloroethane 5
Benzene 5
4-Methyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethytbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Phenol 10
1.3 - DiChlorobenzene 10
1.4 - Dichlorobenzent 10
Isophorone 10
1.2.4 - TriChlorobenzene 10
Naphthalene 10
2"Methylnaphthalene 10
2-Chloronaphthalene 10
N-Nitrosodiphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCS
CRDL
ug/l

Alpha-BHC
Aroclor-1248
Aroctor-1254

0.05
O.SO
1.00

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
P
P
P

P
P/F
P
P
CV
P
P
P
P
P

OTHER PARAMETERS

BOD, 5-day (02)
TOC
COO (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oil & Grease

CRDL
ug/l

200
200
5

5000
10
25
10
100
5

5000
15
0.2
40

5000
10

5000
20

CRDL
mg/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

Spike
(Non-Filtered)

GU-SNF
AK167/

ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

XSOLIDS
DILUTION FACTOR
ORYUT/DILUTION FACTOR

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Trip Blank)
GW-TB-1

AK098/
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Trip Blank)
GW-TB-2

AK158/
ug/l

(Trip Blank)
GW-T8-3

AK182/
ug/l

IA
IA
IA
IA
IA
NA
HA
HA
HA
HA

HA

•A
•A
•A

IA

•A
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
MA
MA

MA
MA
NA
MA
NA
MA
NA
NA
NA

MR
1
1

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Trip Blank)
GW-TB-4

AK184/
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

C-22



SL-GU Appendix C-6 27-Jun-88

COMBINED SUMMARY
TABLE

(Trip Blank)
SAMPLE LOCATION: GU-TB-5

SMO NUMBER:AK192/
UNITS: ug/l

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Chloroethane 10
Acetone 10
1,1 - Dichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - Dichloroethane 5
2-Butanone 10
Bromodichtoromethane 5
Trichloroethene 5
1,1,2 - Trichloroethane 5
Benzene 5
4-Methyl-2-Pentanone 10
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

SEMI-VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Phenol
1.3 • Dichlorobenzene
1.4 - Dichlorobenzene
Isophorone
1,2,4 - Trichlorobenzene
Naphthalene
2-Methylnaphthalene
2-ChIoronaph thaiene
N-Nitrosodiphenylamine
bis (2-Ethylhexyl) Phthalate

10
10
10
10
10
10
10
10
10
10

TOTAL SEMI-VOLATILES:

PESTICIDES/PCB
CRDL
ug/l

Alpha-BHC
Aroclor-1248
Aroclor-1254

0.05
0.50
1.00

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
P
P
P

P
P/F
P
P
CV
P
P
P
P
P

OTHER PARAMETERS

BOD, 5-day (02)
TOC
COD (02)
Chloride
Nitrate
TDS
TSS
Sulfate
Oi 1 & Grease

CRDL
ug/l

200
200
5

5000
10
25
10
100
5

5000
15
0.2
40

5000
10

5000
20

CRDL
mg/l

XSOLIDS
DILUTION FACTOR
DRYUT/DILUTION FACTOR

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR

1

(Trip Blank)
GW-TB-7

AK285/
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Trip Blank)
GU-TB-8

AK290/
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Trip Blank)
GU-TB-9

AK297/
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

(Trip Blank)
GW-TB-10

AK304/
ug/l

30

30

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA

NR
1
1

C-23



SL-GW-S

SUMMARY STATISTICS TABLE

VOLATILE
ORGANIC COMPOUNDS (ug/l)

Vinyl Chloride
Chloroethane
Acetone
1,1 - Dichloroethene
1.1 • Di Chloroethane
1.2 - Dichloroethene (Total)
1,2 - Di Chloroethane
2-Butanone
Trichloroethene
1,1,2 - Tri Chloroethane
Benzene
4-Methyl-2-Pentanona
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total Xylenes

Appendix C-7

PROJECT: SULLIVAN'S LED(JE
SITE: OTHER WELLS (GW)

27-Jun-88

STANDARD
DEVIATION

1094.16
5.57
1.71
27.29
1.38

9973.64
1.46
77.25
548.44
1.29

163.63
6.34
97.57
76.69
555.02
3.51
19.48

TOTAL VOLATILES: 11108.77

SEMI-VOLATILE
ORGANIC COMPOUNDS (ug/l)

Phenol
1.3 - Dichlorobenzene
1.4 - Dichlorobenzene
Isophorone
1,2.4 - Trichlorobenzene
Naphthalene
2-¥ethylnaphthalene
2-Chloronaphthalene
N-Nitrosodiphenylamine
bis (2-Ethylhexyl) Phthalate

TOTAL SEMI-VOLATILES:

3.01
2.90
9.23
1.20
4.05
19.55
1.89
4.71
3.66
35.21

49.49

MEAN

238.27
7.03
5.30
10.08
2.91

2750.06
2.76
35.39
223.61
2.73
76.91
6.12
31.45
34.92
134.41
3.12
9.80

3574.88

5.76
5.67
8.55
5.21
6.24
10.94
5.33
6.33
6.09
13.55

73.67

RANGE

36 - 6400
11 - 32
15 - 15
13 - 140
5 - 9
13 - 51000

11
370
2200

10
5 - 710
42 - 42
6 - 500
5 - 340
6 - 3200
25 - 23
6 - 75

10 -

5 - 54255

if
10

46
16
11

II:

19
21
38
12
23
89
16
28
22
210

FREQUENCY

8 of 33
5 of 33
1 of 33
4 of 33
3 of 33
15 of 33
1 of 33
8 of 33
15 of 33
1 of 33

13 of 33
1 of 33
7 of 33
12 of 33
10 of 33
1 of 33
6 of 33

10 - 210

23 of 33

2 of 33
2 of 33
5 of 33
1 of 33
3 of 33
3 of 33
1 of 33
3 of 33
3 of 33
7 of 33

13 of 33

PESTICIOES/PCB (ug/l)

Alpha-BHC
Aroclor-1248
Aroclor-1254

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS (ug/l)

Aluminum
Barium
Cadmium
Calcium
Chromium
Copper
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Nickel
Potassium
Silver
Sodium
Zinc

0.13
11.10
15.92

26.91

48.17
463.16
5.64

27767.97
4.88
6.03
24.82

22315.13
10.04

7939.59
3676.12

0.08
15.74

3384.47
3.03

38012.20
57.85

0.05
2.24
4.34

6.63

108.52
327.12
6.19

51281.82
6.03
15.14
13.61

18517.27
11.28

14215.45
2093.26

0.12
23.97

7148.48
5.73

52633.33
41.52

°i8J:1.5 -
0.81
65
93

0.81 - 158

381
2050
20

123000
33
35
124

75100
53

35600
20900
0.4
93

14100
21

214000
264

1 of 33
2 of 33
8 of 33

9 of 33

1 of 33
9 of 33
12 of 33
33 of 33
2 of 33
6 of 33
5 of 33

33 of 33
28 of 33
29 of 33
32 of 33
3 of 33
2 of 33
25 of 33
2 of 33

33 of 33
21 of 33

OTHER PARAMETERS (rag/I)

BOD, 5-day (02) 9.28
TOC 21.64
COD (02) 35.39
Chloride 37.66
Nitrate 0.25
TDS 201.28
TSS 29.55
Sulfate 14.78
Oil & Grease 2.77

14.65
21.66
54.35
60.85
0.23

460.77
45.23
19.12
3.15

0.5
1.7
2.5
7

.025
140
4

2.6
1.5

31
90
150
130

1
1020
88
55
11

12 of 13
13 of 13
12 of 13
13 of 13
11 of 13
13 of 13
12 of 13
13 of 13
5 of 13

C-24



SL-ECJ Appendix C-8 27-Jun-88

COMBINED SUMMARY
TABLE

PROJECT:

SAMPLE LOCATION: GU-ECJ-1-01
SMO NUMBER:AK294/MAH269

UNITS: ug/l

SULLIVAN'S LEDGE

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Methylene Chloride 5
1.1 - Dichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - Dichloroethane 5
2-Butanone 10
Trichloroethene 5
Benzene 5
4-Hethyl-2-Pentanone 10
Tetracnloroethene 5
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

GW-ECJ-1-02
AK291/MAH266

ug/l

GW-ECJ-1-03
AK296/MAH271

ug/l

GU-ECJ-1-04
AK295/MAH270

ug/l

GW-ECJ-1-05
A<289/MAH265

ug/l

2600

5500

8100

21000

34000

1400

56400

6900

57000

12000

74000 B

63900 86000

5500

37000

750

2000

340
1600

47190

GU-ECJ-1-06
AK288/MAH264

ug/l

36 J

1500

34
3700

12
300
10
600

36
410
14

6652

SEMI -VOLATILE
ORGANIC COMPOUNDS

1,4 - Di chlorobenzene
1,2 - Di chlorobenzene
Isophorone
1,2.4 - Tri chlorobenzene
Naphthalene
bis <2-Ethylhexyl) Ph thai ate

CRDL
ug/l

10
10
10
10
10
10

TOTAL SEMI-VOLATILES:

11

12

23

32
36

68

11
12
120
140
22
57

362

81
73
13

167

33
57

11

101

22
20

42

PESTICIDES/PCB

Alpha-BHC
Aldrin
Endosulfan I
Dieldrin

TOTAL

CRDL
ug/l

0.05
0.05
0.05
0.10

PESTICIDES:

0.13
0.34

0.11

0.58

0.097
0.073

0.17

INORGANIC
COMPOUNDS

Barium
Cadmi urn
Calcium
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P

CM
P
P/F
P
P
CV
P
P
P

OTHER PARAMETERS

TSS
TDS
Chloride
Nitrate
Sulfate

CRDL
ug/l

200
5

5000
10
100
5

5000
15
0.2
5000
5000
20

CRDL
rog/l

10
4
2

0.05
1

1860
8.4

64400
43

29400

20300
26000

9560
50800

95

500
50
88

-

7.5
54000

22
20200

12900
4990

4010
28700

54

300
34
49

12

28000

876
11

5510
575

880
13400 J

NA
NA
NA
NA
NA

31800

6410
1020
0.23

18800 J

NA
NA
NA
NA
NA

26800

361

395

13800

140

13

16

25200
25

282
0.78

13800

NA
NA
NA
NA
NA

XSOLIDS
DILUTION FACTOR
DRYUT/DILUTION FACTOR

NR
1
1

NR
1
1

NR
1
1

NR
1
1

NR
1
1

NR
1
1

C-25



SL-ECJ Appendix C-8

COMBINED SUMMARY
TABLE

SAMPLE LOCATION:GU-ECJ-2-01
SMO NUMBER:AK190/MAH247

UNITS: ug/l

VOLATILE
ORGANIC COMPOUNDS

Vinyl Chloride
Methylene Chloride
1,1 - Oichloroethene
1,1 - Oichloroethane
1.2 - Oichloroethene (Total)
Chloroform
1,2 - Oichloroethane
2-Butanooe
Trichloroethene
Benzene
4-Methyl -2-Pentanone
Tetrach I oroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total Xylenes

CRDL
ug/l

10
5
5
5
5

5
10
5
5
10
5
5
5
5
5
5

490 J

34

3400
-
19 J

9600
60

1200
12
540
19
150
200
8

TOTAL VOLATILES: 20732

GU-ECJ-2-02
AK188/MAH245

ug/t

560

42

10000 J

9500
60

1000
14
580
17
270
220
12

22275

GU-ECJ-2-03
AK187/MAH244

ug/l

GU-ECJ-2-04
AK186/M4H243

ug/l

670
44 JB
55
6

9300

260 J
21000 J

63
2000
42

1200 J

210 J
560
20

660
52 JB
55
7

11000 J

98 J
221X0 J
68

2200 J
J56
13BO

370
3BO
17

GU-ECJ-2-05
AK185/MAH 242

ug/l

380 J

30
5

6000

35430 382*3

33
14000

47
2600
26
850

190
200

24370

SEMI -VOLATILE
ORGANIC COMPOUNDS

1,4 - Di Chlorobenzene
1,2 - Oi Chlorobenzene
Isophorone
1,2.4 - Tri Chlorobenzene
Naphthalene
bis (2-Ethylhexyl) Phthalate

CRDL
ug/l

10
10
10
10
10
10

TOTAL SEMI-VOLATILES:

21

21

21

11

32

56

56

60

60

23

23

PESTICIDES/PCB
CRDL
ug/l

Alpha-BHC
Aldrin
Endosulfan I
Dieldrin

0.05
0.05
0.05
0.10

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Barium
Cadmium
Calcium
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
CM
P
P/F
P
P
CV
P
P
P

OTHER PARAMETERS

TSS
TDS
Chloride
Nitrate
Sulfate

CRDL
ug/l

200
5

5000
10
100
5

5000
15
0.2
5000
5000
20

CROL
mg/l

10
4
2

0.05
1

61500

1200

13400
1030

3280
43200

128

NA
NA
NA
NA
NA

57300

914

11800
561

1540
41100

45

290

44

10

33300

142

6130
158

33800
37

NA
NA
NA
NA
NA

29300

53W
174

33800

190

20

12

24700

130

138

35300
26

NA
NA
NA
NA
NA

XSOLIDS
DILUTION FACTOR
DRYUT/DILUTION FACTOR

NR
1
1

NR
1
1

NR
1
1

NR
1
1

NR
1
1

C-26



SL-ECJ Appendix C-S 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION:GU-ECJ-3-01
SMO NUMBER:AK287/MAH263

UNITS: ug/l

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Methylene Chloride 5
1,1 • Dichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - Dichloroethane 5
2-Butanone 10
Trichloroethene 5
Benzene 5
4-Methyl-2-Pentanone 10
Tetrachloroethene 5
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

GU-ECJ-3-02
AK2S6/MAH262

ug/l

GU-ECJ-3-03
AK196/MAH261

ug/l

GU-ECJ-3-04
AK195/MAH260

ug/l

GU-ECJ-3-05
AK193/MAH249

ug/l

GW-ECJ-3-06
AK191/MAH248

ug/l

17 J
11

10

13

17 11 23

SEMI -VOLATILE
ORGANIC COMPOUNDS

1,4 - Di Chlorobenzene
1,2 - Di Chlorobenzene
Isophorone
1,2.4 - Trichlorobenzene
Naphthalene
bis (2-Ethylhexyl) Phthalate

CRDL
ug/l

10
10
10
10
10
10

TOTAL SEMI-VOLATILES:

13

13

PESTICIDES/PCS
CRDL
ug/l

Alpha-BHC
Aldrin
Endosulfan I
Oieldrin

O.OS
0.05
0.05
0.10

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Barium
Cadmium
Calcium
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
CM
P
P/F
P
P
CV
P
P
P

OTHER PARAMETERS

TSS
TDS
Chloride
Nitrate
Sulfate

CRDL
ug/l

200
5

5000
10
100
5

5000
15
0.2
5000
5000
20

CRDL
mg/l

10
4
2

0.05
1

26300

8500

6960
82400

57

NA
NA
NA
NA
NA

27200

12300

5500
64700

32

NA
NA
NA
NA
NA

37700

8180
390

5420
63300

251

NA
NA
NA
NA
NA

32600

8040
302

5500
65300

151

NA
NA
NA
NA
NA

23700

5200
313

10900

NA
NA
NA
NA
NA

23100

182

5890
336

10700

NA
NA
NA
NA
NA

XSOLIDS
DILUTION FACTOR
DRYUT/DILUTION FACTOR

NR
1
1

NR
1
1

NR
1
1

NR
1
1

NR
1
1

NR
1
1
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SL-ECJ Appendix C-8 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION:GW-ECJ-4-01 GU-ECJ-4-02
SMO NUMBER:AK303/MAH277 AK302/MAH276

UNITS: ug/l ug/l

GU-ECJ-4-03
AK301/MAH275

ug/l

GU-ECJ-4-04
AK300/MMH274

ug/li

GU-ECJ-4-05
AK299/MAH273

ug/l

GW-ECJ-4-06
AK298/MAH272

ug/l

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Methylene Chloride 5
1,1 - Dichloroethene 5
1.1 - Dichloroethane 5
1.2 - Oichloroethene (Total) 5
Chloroform 5
1,2 - Dichloroethane 5
2-Butanone 10
Trichloroethene 5
Benzene 5
4-Methyl-2-Pentanone 10
Tetrachloroethene 5
Toluene 5
Chlorobenzene 5
Ethylbenzene S
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

13 J

13

6300

270000 J

14000

7500
10000

307800

SEN I -VOLATILE
ORGANIC COMPOUNDS

1,4 - Di Chlorobenzene
1,2 - Di Chlorobenzene
Isophorone
1,2.4 - Tri Chlorobenzene
Naphthalene
bis (2-Ethylhexyl) Phthalate

CRDL
ug/l

10
10
10
10
10
10

TOTAL SEMI-VOLATILES:

36

36

13

13

PESTICIDES/PCB
CRDL
ug/l

Alpha-BHC
Aldrin
Endosulfan I
Dieldrin

0.05
0.05
0.05
0.10

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Barium
Cadmium
Calcium
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
CM
P
P/F
P
P
CV
P
P
P

OTHER PARAMETERS

TSS
TDS
Chloride
Nitrate
Sulfate

CRDL
ug/l

200
5

5000
10
100
5

5000
15
0.2
5000
5000
20

CRDL
mg/l

10
4
2

0.05
1

89400

5.5
24300

55

21800 J
26

NA
NA
NA
NA
NA

99400

25500

21900 J

360

190
1.2
20

97800

27700
69

23000 J

NA
NA
NA
NA
NA

21600 1960

17200 J

120

18
1.4
19

22400

2400 J
14 JB

NA
NA
NA
NA
NA

24300 J

NA
NA
NA
NA
NA

XSOLIDS
DILUTION FACTOR
DRYWT/DILUTION FACTOR

NR
1

NR
1
1

NR
1
1

NR
1
1

NR
1
1

NR
1
1

C-28



SL-ECJ Appendix C-8 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION:ECJ-2-02-DUP
SMO NUMBER:AK189/MAH246

UNITS: ug/l

VOLATILE
ORGANIC COMPOUNDS

CRDL
ug/l

Vinyl Chloride 10
Methylene Chloride 5
1,1 - Dichloroethene 5
1.1 - Dichloroethane 5
1.2 - Dichloroethene (Total) 5
Chloroform 5
1,2 - Dichloroethane 5
2-Butanone 10
Trichloroethene 5
Benzene 5
4-Methyl-2-Pentanone 10
Tetracnlocoethene 5
Toluene 5
Chlorobenzene 5
Ethylbenzene 5
Styrene 5
Total Xylenes 5

TOTAL VOLATILES:

1000

53
5

13000 J

8

HOOO J
77

3200
16
900
22
410
320
14

33025

ECJ-1-02-DUP
AK/342/MAH334

16000

24000

550

1100

630
450

42730

SEMI-VOLATILE
ORGANIC COMPOUNDS

1,4 - Di Chlorobenzene
1,2 - Di Chlorobenzene
I sophorone
1,2,4 - Tri Chlorobenzene
Naphthalene
bis (2-Ethylhexyl) Phthalate

CRDL
ug/l

10
10
10
10
10
10

TOTAL SEMI-VOLATILES:

23

23

22
31

240

293

PESTICIDES/PCB
CRDL
ug/l

Alpha-BHC
Aldrin
Endosulfan I
Dieldrin

0.05
0.05
0.05
0.10

TOTAL PESTICIDES:

INORGANIC
COMPOUNDS

Barium
Cadmium
Calcium
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
CM
P
P/F
P
P
CV
P
P
P

OTHER PARAMETERS

TSS
TDS
Chloride
Nitrate
Sulfate

XSOLIDS
DILUTION FACTOR
DRYUT /DILUTION FACTOR

CRDL
ug/l

200
5

5000
10
100
5

5000
15
0.2
5000
5000
20

CRDL
mg/l

10
4
2

0.05
1

.

-58400
.

905
.

12100
574
0.29
1520
42100

37

290

43

11

NR
1
1

208
8.4

57000
18

22200

13800
5550

31200
54

NA
NA
NA
NA
NA

NR
1
1

C-29



SL-ECJ-S Appendix C-9 27-Jun-&zr

SUMMARY STATISTICS TABLE PROJECT: SULLIVAN'S LEDGE
SITE: ECJ WELLS

VOLATILE
ORGANIC COMPOUNDS (ug/l)

Vinyl Chloride
Methylene Chloride
1,1 - Dichloroethene
1,1 - Dichloroethane
1.2 - Dichloroethene (Total)
Chloroform
1,2 - Oichloroethane
2-Butanone
Trichloroethene
Benzene
4-Methyl-2-Pentanone
Tetracnloroethene
Toluene
Chlorobenzene
Ethyl benzene
Styrene
Total Xylenes

STANDARD
DEVIATION

230.64
12.87
17.47
1.22

5462.24
1.94
0.00
54.10

55946.63
23.64
786.61
11.10

2834.42
4.38

1519.10
2035.17

5.22

MEAN

125.26
6.46
11.35
2.96

4370.76
3.22
2.50
24.09

24232.80
15.33
440.43
7.93

978.48
3.85

395.80
591.63
5.33

RANGE , FREOUENC'

5
2.5
2.5
2.5
2.5
2.5
2.5
5

2.5
2.5
5

2.5
2.5
2.5
2.5
2.5
2.5

!

670
52
55
7

- 21000
10

- 2.5
- 260
-270000

68
- 2600

42
- UOOO

19
- T500
- 10000

20

6 of 23
2 of 23
5 of 23
3 of 23
12 of 23
3 of 23
0 of 23
7 of 23
16 of 23
6 of 23
7 of 23
6 of 23
9 of 23
2 of 23
8 of 23
8 of 23
6 of 23

TOTAL VOLATILES: 63795.99 31218.17 50 -30T837 20 of 23

SEMI-VOLATILE
ORGANIC COMPOUNDS (ug/l)

1,4 - 0jChlorobenzene 1.69
1,2 - DiChlorobenzene 1.43
Isophorone 29.22
1,2.4 - TriChlorobenzene 31.39
Naphthalene 3.76
bis (2-Ethylhexyl) Phthalate 12.03

TOTAL SEMI-VOLATILES: 72.00

5.52
5.30
23.22
18.39
6.09
9.83

68.35

5
5
5
5
5
5

30

11
12
120
140
22
57

362

2 of 23
1 of 23
10 of 23
6 of 23
2 of 23
6 of 23

14 of 23

PESTICIDES/PCB (ug/l)

Alpha-BHC
Aldrin
Endosulfan I
Dieldrin

TOTAL PESTICIDES:

0.02
0.07
0.01
0.01

0.18

INORGANIC
COMPOUNDS

Barium
Cadmium
Calcium
Cyanide
Iron
Lead
Magnesium
Manganese
Mercury
Potassium
Sodium
Zinc

(ug/l)

358.92
1.54

24519.70
9.06

7066.15
1.81

8036.13
5297.39

0.14
2415.21
20653.44

58.02

OTHER PARAMETERS (mg/l)

TSS 124.26
TDS 18.57
Chloride 58.11
Nitrate 0.59
Sulfate 6.11

0.03
0.04
0.03
0.05

0.43

176.52
2.97

41613.04
8.26

2352.39
3.00

9280.43
1601.43

0.14
2463.04
31930.43

46.04

271.43
13.43
60.29
0.37
12.79

0.025
0.025
0.025
0.05

0.245

100
2.5

19600
5
50
2.5
1000
7.5
0.1
880
2400

10

120
2
13

0.002
0.5

- 0.13
- 0.34
• 0.073
• 0.11

- 0.605

1860
8.4

99400
43

29400
11

27700
26000
3778
9560
82400
251

500
50
190
1.4
20

1 of 23
2 of 23
1 of 23
1 of 23

2 of 23

1 of 23
2 of 23
23 of 23
3 of 23
9 of 23
2 of 23
17 of 23
17 of 23
2 of 23
9 of 23
23 of 23
13 of 23

7 of
2 of
7 of
2 of
6 of

C-3C
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SL-SU

COMBINED SUMMARY PROJECT
TABLE

SAMPLE LOCATION: SU-1
SMO NUMBER: /MAF266

UNITS: ug/l

VOLATILE CRDL
ORGANIC COMPOUNDS ug/l

Chloromethane
Methylene Chloride
Acetone
1,2 - Dichloroethene (Total)
Trichloroethene
Benzene
Chlorobenzene
Ethyl benzene
Total Xylenes

10 Hi
5 HI

10 HI
5 Hi
5 Hi
5 M;
5 HI
5 HI
5 Hi

Appendix C-10

SULLIVAN'S LEDGE

27-Jun-88

TOTAL VOLATILES: NA

SW-2
/MAF267
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

SU-3
AI046/MAF268

ug/l

SU-4
/MAF269
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

SW-5
AI045/MAF270

ug/l

24 J

SU-6
AI044/MAF271

ug/l

24

28
16

675
8.8

43
25
6.8

802.6

SEMI-VOLATILE CRDL
ORGANIC COMPOUNDS ug/l

Naphthalene 10
N-Nitrosodiphenylamine 10
bis (2-Ethylhexyl) Phthalate 10

TOTAL SEMI-VOLATILES:

NA
NA
NA

NA

NA
NA
NA

NA

NA
NA
NA

NA

CRDL
ug/lPESTICIDES/PCS

Endosulfan I . 0.05

TOTAL PESTICIDES/PCB:

NA

NA

NA

NA

NA

NA

INORGANIC
COMPOUNDS

Aluminum
Barium
Calcium
Cyanide
Iron
Lead ,
Magnesium
Manganese
Potassium
Si Iver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
CM
P
P/F
P
P
P
P
P
P

CRDL
ug/l

200
200
5000

10
100
5

5000
15

5000
10

5000
20

433

63200 J
NR
624 J

20900 J
143

104600 J
29

16100
NR
661
18

5420
264

52500 J
84

16200 J

107 J

40

23 J
42300 J

19200 J
NR

1110 J

6500 J
595

62400 J
29

19700 J

264 J

464

51100 J
69

376
964

64300 J

66400 J

17700 J
2410
8960 J

46000 J
48

OTHER PARAMETERS ug/l

TOC
Chloride
Sulfate
Nitrate + Nitrite

2.9
NA
NA
NA

4.6
NA
NA
NA

NA
85
34

0.22

4
NA
NA
NA

NA
100
16

2.1

NA
86

XSOLIDS NR NR NR NR NR NR
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SL-SU Appendix C-10 27-Jun-8

COMBINED SUMMARY
TABLE

SAMPLE LOCATION:
SMO NUMBER:

VOLATILE
ORGANIC COMPOUNDS

Chloromethane
Methylene Chloride
Acetone
1,2 - Dichloroethene (Total)
Trichloroethene
Benzene
Chlorobenzene
Ethyl benzene
Total Xylenes

UNITS:

CRDL
ug/l

10
5
10
5
5
5
5
5
5

TOTAL VOLATILES:

SW-7
/MAF272
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

SU-8 SU-8-DUP
AI043/MAF273 AI042/MAF274

ug/l ug/l

50
28 J 21 J
10 J
-
-

45
34

39 24

206 45

SU-9 SU-10
AI041/MAF275 /MAF243

ug/ I ug/ I

NA
13 J NA

NA
NA
NA
NA
NA
NA
NA

13 NA

SU-10-OUP
/MAF245
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

SENI-VOLATILE CRDL
ORGANIC COMPOUNDS ug/l

Naphthalene 10 NA
N-Nitrosodiphenylamine 10 NA
bis (2-Ethylhexyl) Phthalate 10 NA

TOTAL SEMI-VOLATILES: NA

16
16
680 B

712

13
16

29

$60 B

960

NA
NA
NA

NA

NA
NA
NA

NA

CRDL
ug/lPESTICIDES/PCS

Endosulfan I 0.05

TOTAL PESTICIDES/PCB:

NA

NA

0.67 J

0.67

NA

NA

NA

NA

INORGANIC
COMPOUNDS

Aluminum
Barium
Calcium
Cyanide
Iron
Lead
Magnesium
Manganese
Potassium
Silver
Sodium
Zinc

ANALYTICAL
METHOD

P
P
P
CM
P
P/F
P
P
P
P
P
P

CRDL
ug/l

200
200
5000
10
100

5000
15

5000
10

5000
20

20400 J
NR

1890 J

6860 J
706

63400 J
34

873
70200
200

76900

13600
1030
9010

54000
44

884
70700

48
78800

13700
1040
9010

54800
39

415

82900 J

21700 J
NR

1970 J

6880 J
545

47500 J

22100 J
NR

2450 J

6960 J
548

48100 J

OTHER PARAMETERS ug/l

TOC
Chloride
Sulfate
Nitrate + Nitrite

4.1
NA
NA
NA

NA
100

NA
100

NA
220
14

0.23

5
NA
NA
NA

5
NA
NA
NA

XSOLIDS NR NR NR NR NR NR
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SL-SW Appendix C-10 27-Jun-88

COMBINED SUMMARY
TABLE

SAMPLE LOCATION:
SMO NUMBER:

UNITS:

VOLATILE CRDL
ORGANIC COMPOUNDS ug/l

Chloromethane 10
Methylene Chloride 5
Acetone 1 0
1,2 - Dichloroethene (Total) 5
Trichloroethene 5
Benzene 5
Chlorobenzene 5
Ethylbenzene 5
Total Xylenes 5

TOTAL VOLATILES:

SEN I -VOLATILE CRDL
ORGANIC COMPOUNDS ug/l

Naphthalene 10
N-Nitrosodiphenylamine 10
bis <2-Ethylhexyl> Phthalate 10

TOTAL SEMI-VOLATILES:

CRDL
PESTICIDES/PCB ug/l

Endosulfan I . 0.05

TOTAL PESTICIDES/PCB:

INORGANIC ANALYTICAL CRDL
COMPOUNDS METHOD ug/l

Aluminum P 200
Barium P 200
Calcium P 5000
Cyanide CM 10
Iron P 100
Lead P/F 5
Magnesium P 5000
Manganese P 15
Potassium P 5000
Silver P 10
Sodium P 5000
Zinc P 20

OTHER PARAMETERS ug/l

TOC
Chloride
Sulfate
Nitrate + Nitrite

SW-11
/MAF244
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA

NA

339
.

19000 J
NR

6160 J
14

5740 J
537
.

48000 J
83

6.1
NA
NA
NA

SW-12
/MAF246
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA

NA

21900 J
NR

4980 J

6830 J
544

57700 J
64

4.2
NA
NA
NA

SU-13
/MAF247
ug/l

NA
NA
NA
NA
NA
NA
NA
NA
NA

NA

NA
NA
NA

NA

NA

NA

239

19600 J
NR

4850 J
13

6360 J
466

46100 J
60

7.5
NA
NA
NA

SW-TB-1
AI035/

ug/l

NA
NA
NA

NA

NA

NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

NA
NA
NA
NA

XSOLIDS NR NR NR NR
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SL-SW-S Appendix C-11 27-Jun-88

SUMMARY STATISTICS TABLE

STANDARD
DEVIATION

VOLATILE
ORGANIC COMPOUNDS (ug/l)

Chloromethane
Methylene Chloride
Acetone
1,2 - Dichloroethene (Total)
Trichloroethene
Benzene
Chlorobenzene
Ethyl benzene
Total Xylenes

TOTAL VOLATILES:

18.00
9. 95
4.35

269.00
2.52
17.00
17.86
9.00
14.27

299.13

PROJECT: SULLIVAN'S LEDGE
SITE: SURFACE WATER (SW)

MEAN

14.00
19.10
8.20

137.00
3.76
11.00
16.90
7.00
10.66

227.62

RANGE

5 -
2.5 -
5 -

2.5 -
2.5 -
2.5 -
2.5 -
2.5 -
2.5 -

FREQUENCY

50
28
16
675
8.8
45
43
25
39

27.5 - 110.1

1 of
4 of
2 of
1 of
1 of
1 of
2 of
1 of
2 of

4 of

SEMI-VOLATILE
ORGANIC COMPOUNDS (ug/l)

Naphthalene 4.40
N-Nitrosodiphenylamine 4.40
bis (2-Ethylhexyl) Phthalate 303.67

TOTAL SEMI-VOLATILES: 309.95

7.20
7.20

251.00

265.40

5 -

5 -

15 -

16
16
680

712

1 of
1 of
2 of

2 of

PESTICIDES/PCB

Endosulfan I 0.26

TOTAL PESTICIDES/PCB: 0.26

INORGANIC
COMPOUNDS

Aluminum
Barium
Calcium
Cyanide
Iron
Lead
Magnesium
Manganese
Potassium
Si Iver
Sodium
Zinc

(ug/l)

133.68
295.85

19529.67
76.33

25103.84
18.09

5356.95
564.68
2355.69

4.80
16813.07

25.47

OTHER PARAMETERS (ug/l)

TOC 1.33
Chloride 51.31
Sulfate 12.36
Nitrate + Nitrite 0.80

0.15

0.15

200.15
225.92

30676.92
48.20

13165.08
11.00

8346.92
655.38
3695.38

6.38
58346.15

44.15

4.80
118.20
13.00
0.52

0.025

0.025

100
100

16100
5

107
2.5
2500
40

2500
5

42300
10

2.9
85
0.5

0.025

• 0.67

• 0.67

433
964

70200
200

76900
71

20900
2410
9010
23

104600
84

7.5
220
34
2.1

1 of

1 of

5 of
2 of
13 of
2 of
13 of
5 of

11 of
13 of
3 of
1 of

13 of
10 of

5

5

13
13
13
5
13
13
13
13
13
13
13
13

8 of 8
5 of 5
3 of 5
3 of 5
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APPENDIX D
PHASE II ECOTOXICITY ASSESSMENT

SULLIVAN'S LEDGE SITE
NEW BEDFORD, MASSACHUSETTS



D.0 ECOTOXICITY ASSESSMENT

This appendix provides toxicological information for the

contaminant of concern that poses the greatest actual or

potential risk to the environment: PCBs. The Ecotoxicity

Assessment is a two-step process consisting of an evaluation of

available toxicological information and an assesssment of

concentrat ion/response informat ion. The toxicological

evaluation involves performing a qualitative evaluation of the

toxicity data for PCBs to determine the nature and severity of

actual or potential adverse effects associated with exposure.

The concentration/response assessment is a quantitative

estimation of the risk from contaminant exposure.

D.I TOXICOLOGICAL EVALUATION

This subsection of the Ecotoxicological Assessment describes the

potential acute and chronic toxic effects to aquatic and

terrestrial organisms associated with exposure to PCBs. While

extensive ecotoxicity reviews exist for PCBs, this profile

concentrates on ecotoxic i ty data most app ropr i a t e to

characterizing the potential toxic effects to aquatic and

terrestrial organisms at the Sullivan's Ledge site.

PCBs are produced by direct chlorination of a b iphenyl ,

resulting in 209 possible congeners, of which 50 to 100 are

D-l



frequently observed in the environment. PCBsi, marketed in the

U . S . under the tradename Aroclor, contain a known average

percentage of chlorine by weight (e.g., Aroclor-1254 contains an

average of 54 percent by weight chlorine) . Tfhe primary Aroclor

found in association with the Sul l ivan 's Ledge site is

Aroclor-1254, although Aroclor-1248 is als0 found. Toxicity

information presented later will be specific to these Aroclors.

D.I.I Toxicitv to Aquatic Life

Exposure to PCBs can result in acute ( le thal) or chronic

(sublethal) adverse effects to aquatic organisms. Examples of

sublethal ef fects are decreased growth and decreased

reproductivity. In addition to resulting from direct contact

with contaminated water or sediments, adverse effects can occur

as a result of dietary exposure to PCBs and accumulation of PCBs

in the tissues of the organism.

D.I.1.1 Aquatic Toxicity

Information concerning the acute effects of PCB exposure to

aquatic organisms is characterized by use of LC50 values. LC50

values represent the PCB concentration that causes lethality in

50 percent of the organisms tested over a designated time

interval. In general, the toxicity of PCBs increases wi th

increasing periods of exposure. Younger developmental stages

D-2



and crustaceans are the most sensitive groups of organisms

(Table D-l) .

The cladoceran (microcrustacean) (Daphnia magna), exposed for 14

and 21 days to PCBs, experienced 50-percent mortality at 1.8 and

1.3 ug/1, respectively (EPA, 1980). The amphipod (Gammarus

pseudolimnaeus) was more tolerant, with 50-percent mortality at

2 , 4 0 0 ug/1 PCBs (NAS, 1979) . The damself ly f l schnura

verticalis). the dragonfly (Macromia sp.) , and the glass shrimp

(Palaemonetes kadiakensis) exhibited intermediate tolerances,

with LC50 values of 200, 800, and 3 ug/L, respectively, when

exposed for 4, 5, and 7 days to PCBs (Johnson and Finley 1980;

NAS, 1979).

Freshwater fish are more resistant than invertebrates to acute

doses of PCBs in water. The rainbow trout (Salmo aairdneri) is

the most sensitive fish species for which toxicity information

is available. Trout exhibited LC50 values of 8 and 142 ug/1

when exposed to PCBs for 10 and 8 days, respectively (Johnson

and Finley, 1980; NAS, 1979).

D.I.1.2 Chronic Toxicity (Sublethal Effects)

PCBs are relatively inert and, therefore, are persistent

compounds with low vapor pressures, low water solubility, and

high log octanol/water partition coefficients. Because PCBs are

D-3



TABLE D-l

AROCLOR 1254 BIOCONCENTRATION FACTORS (BCF)
FOR SELECTED SPECIES OF WHOLE AQUATIC ORGANISMS

SULLIVAN'S LEDGE SITE
NEW BEDFORD, MASSACHUSETTS

ORGANISM, GENUS/SPECIES
EXPOSURE DURATION
IN DAYS (TISSUE) BCF REFERENCE

Invertebrates

Daphrud
Daphnia magna

Phantom midge
Chaoborus punctipennis

Scud
Gammarus pseudolimnaeus

Mosquito larvae
Culex tarsalis

Crayfish
Orconectes nais

Glass shrimp
Palaemonetes kodiakensis

Protozoan
Tetrahymena pyriforiiis

Vertebrates

4 (whole)

4 (whole)
14 (whole)

4 (whole)
21 (whole)

4 (whole)

4 (whole)
21 (whole)

4 (whole)
21 (whole)

4 (whole)

47,000

23,000
25,000

24,000
27,000

18,000

1,700
5,100

12,060
17,000

60

NAS, 1979

EPA, 1980

Rainbow trout
Salmo Gairdneri

Channel catfish
Icatalrus punctatus

Fathead minnow (female)
Pimephales promelas

Brook trout
Salvelinus fontinalis

Brook trout
Salvelinus fontinalis

Brook trout
Salvelinus fontinalis

30 (whole)

77 (whole)

240 (whole)

118 (whole)

500 (whole)

500 (fillet)

46,000

61,200

238,000

47,000

3,000

42,000

Bills & Marking

Mayer, et al ,

Nebeker, et al

Mauck, et al ,

Snarski and
Puglisi, 1976

Snarski and
Puglisi, 1976

, 19T7

1977

, 1974

1978-

D-4
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persistent and lipophilic, they are bioconcentrated in the fatty

tissues of aquatic organisms. PCB bioaccumulation can directly

result in sublethal effects to organisms.

The microcrustacean (Daphnia magna) , phantom midge (Chaoborus

punctipennis) , scud (Gammarus pseudolimnaeus), mosquito larvae

(Culex tarsalis) , and glass shrimp (Palaemonetes kodiakensis)

exhibited bioconcentration factors (BCFs) of 47,000, 23 ,000 ,

24,000, 18,000, 1,700, and 12,000, respectively, after being

exposed to PCBs in solution for four days (NAS, 1979). BCFs for

freshwater fish exposed to Aroclor-1254 range from 3 , 0 0 0 for

brook trout fSalvelinus fontinalis) (fillets) to 238,000 for

fathead minnow (Pimephales promelas).

PCB whole-body residues in freshwater fish are associated with

reproductive impairment. Low survival and numerous fry

deformities were observed in rainbow trout fSalmo gairdheri)

eggs f r o m adults with whole -body residues of 0 . 4 - m g

Aroclor-1242/kg fresh weight (EPA, 1980) . Prehatch mortality

(28 percent) and numerous posthatch deformities were also

observed in rainbow trout eggs with 0.33-mg Aroclor-1254/kg

fresh weight (Niimi, 1983). Brook trout fSalvelinus fontinalis)

experienced complete reproductive failure during exposure to

200 ppm PCBs for 71 weeks; the no-effect level was 0.94 ug/1

(EPA, 1980).
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Dietary exposure to PCBs can result in pathological

abnormalities in freshwater fish. Pathological changes were

observed in the kidney of rainbow trout exposed to 1.0 mg of

Aroclor-1254/kg fresh weight for 11 months. Dietary exposure of

1.2-mg Aroclor-1248/kg fresh weight for the lake t rout

(Salvelinus namaycusn) for nine months resuljted in progressive
!

degenerative changes in the liver (Roberts, at al., 1978).

Chronic PCB exposure can also result in decreased growth.

Growth reduction was observed in the freshwater alga

fScenedesmus cfuadricauda) when exposed to PCB concentrations

(Aroclor-1254) as low as 0.1 ug/1 (EPA, 1980). Disruption of

internal chloroplast membranes and failure of cytokinesis were

the adverse changes observed in S. quadriqauda treated with

Aroclor-1252 (Mahanty, et al., 1983). Brook trout fry exposed

for 48 days to 1.5 ug/L (Aroclor-1254) also showed decreased

growth (Johnson and Finley, 1980).

PCB exposure over the entire life cycle of the test organism

reflects a lower tolerance to PCBs than is represented by acute

toxicity testing. Chronic values, as determined by EPA (EPA,

1980) , represent PCB concentrations that cause significant

adverse effects during long-term exposure to aquatic organisms.

Chronic values for cladoceran (Daphinia magna) range from 2.1 to

15 ug/1 for exposure to Aroclor-1254 and -1248. The amphipod

(Gammarus pseudolimnaeus) and the midge (Tanyfrarsus dissimilis)

exhibit chronic values of 3.3 and 0.8 ug/1, respectively.
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Chronic values for freshwater fish are reported for the fathead

minnow (Pimephales premelas) and range from 0.2 to 9.0 ug/1 for

Aroclor-1242 and -1248, respectively.

D.I.2 Mammalian Toxicity

Dietary exposure to PCBs is responsible for reproductive

impairment and adverse physiological effects in mammals. The

mink is one of the mammalian species most sensitive to PCBs

(Aulerich and Ringer, 1977; Ringer, 1983; Hornshaw, et al. ,

1983; and Aulerich, et al., 1985). PCB poisoning in mink

results in anorexia, weight loss, lethargy, gastrointestinal

bleeding, reproductive impairment, and death. Mink diets

supplemented with 2 ppm of Aroclor-1254 for eight months

resulted in a high death rate among the young. A dietary

exposure level of 1 ppm was not associated with any impairment.

Exposure to dietary doses of PCBs (Aroclor-1254) is also

associated with behavioral changes in small mammals. Dietary

levels of 25 to 100 ppm for three weeks significantly reduced

sleeping times in animals such as the white-footed mouse

(Peromyscus leucophus) (Sanders and Kirkpatrick, 1977) and the

raccoon (Procvon lotorl (Montz, et al. , 1982), which normally

hibernate.
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D.I.3 Avian Toxicity

I
PCBs disrupt normal patterns of reproduction, behavior, and

metabolism in birds. PCBs are rapidly accumulated and slowly

depurated by avian species. PCBs are primarily accumulated via

the diet. PCB residue levels in bird liv«r were highest in

those birds consuming fish (900 mg/kg) and lowest in herbivorous
ii

(i.e., plant-eating) species. Birds that consumed smaller birds

and mammals, worms, and insects contained 50 and 0.65 mg/kg,

respectively (HAS, 1979).

Reproductive impairment is often associated with dietary

exposure to PCBs (Aroclor-1254) in birds. Ringed turtledoves

exposed via diet to 10-ppm Aroclor-1254 for three months

experienced reproductive impairment. The hatchability of the

second clutch was reduced to 10 percent of the control group

(Peakall, et al., 1972). Reduced hatchability was also observed

in chicken eggs where adults were fed 20 ppm PCBs (Heinz, et

al., 1984). A significant decline in sperm concentration was

observed in American kestrels (Falco sparverius) fed 33-ppm

Aroclor-1254 for 62 to 69 days (Bird, et al., 1983).

Dietary exposure to PCBs can disrupt mating behavior in bird

species. Mourning doves (Zanaida macroura carolinensis) fed 10

ppm PCBs (Aroclor-1254) spent twice as long as controls in the

courtship phase (billing, cooing, nest site selection) . Only

50 percent of these pairs completed the courtship phase and
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progressed into nest building and incubation. Of those doves

that did nest, nest initiation was significantly delayed.

Following dietary exposure to 40 ppm PCBs, mourning doves did

not respond during courtship to the presence of a mate (Tori and

Peterle, 1983). PCBs have also been associated with inducing

abnormal behavior in European robins (Erithacus rubecula) ,

pheasants, quail, and other avian species (Heinz, et al., 1984).

PCBs are associated with a variety of b iochemica l and

histopathological responses in birds. PCB exposure disrupted

vitamin A use in quail, and zinc and calcium metabolism in

chickens (Roberts, et al., 1978). Ringed turtledoves fed

dietary Aroclor-1254 (10 or 100 ppm) exhibited depressed levels

of dopamine and norepinepherine (chemicals necessary for nervous

transmission in the brain) in brain tissue (Heinz, et al.,

1984). Liver histopathology was observed in pelicans (Pelecanus

sp.) exposed to dietary Aroclor-1254 (100 ppm) for 10 weeks

(NAS, 1979).

D.2 CONCENTRATION/RESPONSE EVALUATION

The purpose of this evaluation is to determine concentration/

response relationships, including no-effect levels based on

laboratory-derived ecotoxicity data for PCBs.
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D.2.1 Concentration/Response Relationships

The first portion of the concentration/reajponse evaluation

establishes concentration/response relationships based on

laboratory-derived ecotoxicity data for PCBs. Ecotoxicity data

for fish and invertebrates exposed to PCB^ discussed in the

Toxicological Evaluation are summarized in Tables D-2 and D-3.

Toxicological data discussed for avian species and mammals are

provided in Table D-4. BCFs for aquatic species exposed to PCBs

(Aroclor-1254) are presented in Table D-l. A discussion of PCB

levels in water, diet, and tissue believed tq be protective of

adverse effects to aquatic life, mammals, and birds follows.

The best available data concerning long-term exposure of fish to

PCBs indicate that concentrations below 0.7 ug/1 in water

produce no measurable effect on growth, reproduction, survival,

or metabolic upset in the brook trout (Salvejinus fontinalis)

(see Table D-3). Available data for invertebrates suggest that

no adverse effects will occur to the insect nidge (Tanytarsus

d i s s i m i l i s ) at PCB concentrations below 0.5 ug/1 (see

Table D - 3 ) .

Whole body residues of 0 .4-mg PCBs/kg fresh weight are

associated with reproductive toxicity in rainbow trout (EPA,

1980). Rainbow trout eggs containing 0.22-mg PCBs/kg fresh

weight exhibited reduced hatch and a significant increase in
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TABLE D-2

ACUTE AND CHRONIC TOXICITIES OF PCBS TO SELECTED AQUATIC SPECIES
SULLIVAN'S LEDGE SITE

NEW BEDFORD, MASSACHUSETTS

Organism, Genus/Species

Exposure
Period
(days)

LC50
Reference

Acute Toxicity
Invertebrates

Crayfish
Orconectes nais

1254
1242

Scud
Gammarus pseudolimnaeus

1254
Glass shrimp
Palaemonetes kadiakensis

1254
Damselfly
Ischnura verticalis
1254
1242

Dragonfly, macromia sp.
1254

Cladoceran
Daphnia magna

1254
1254

Hydra
Hydra oligactis

1254

4

7

4
4

14
21

80-100
30

2,400

3

200
400

800

1.8-24.0
1.3

10,000

NAS, 1979

Johnson and Finley, 1980

EPA, 1980

Adams and Haileselassie,
1984

Fish

Rainbow trout, Salmo gairdneri
1254
1254

Bluegill, Lepomis macrochirus
1254

Channel catfish, Ictalurus punctatus
1254

Cutthroat trout, Salmo clarki
1254

Yellow perch, Perca flavescens
1254

5
10

25

15

4

4

142 Johnson and Finley, 1980
8 NAS, 1979

54 NAS, 1979

740 NAS, 1979

42,500

>150

5.88.84
0060.0.0
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TABLE D-2 (continued)

ACUTE AND CHRONIC TOXICITIES OF PCBS TO SELECTED AQUATIC SPECIES
SULLIVAN'S LEDGE SITE

NEW BEDFORD, MASSACHUSETTS

Organism, Genus/Species

Exposure
Period LC50
(days) (lJg/#) Reference

Chronic Toxicity
Invertebrates

Cladoceran, Daphnia magna
1254
1248
1254

Scud, Glammarus pseudolimnaeus
1242
1248

Midge, Tanytarsus dissimills
1254

Fish

15
4.3
2.1

4.9
3.3

0.8

10-24
2.5-7.5
1.2-3.5

2.8-8.7
2.2-5.1

0.5-1.2

Makl & Johnson, 1975
Nebeker & Puglisi, 1974

Brook trout, Salvellnus fontinalls
1254

Fathead minnow, Pimephales promeias
1248
1260
1242
1254

1.0

0.2
2.3
9.0
2.9

0.7-1.5

0.1-0.4
1.3-4.0

5.4-15.0
1.8-4.6

Mauck, et al. ,

DeFoe, et al. ,

Nebeker, et al.

1978

1978

, 1974

5.88.84
0061.0.0 D-12



TABLE D-3

MAXIMUM ACCEPTABLE TOXICANT CONCENTRATION (MATC) VALUES FOR AROCLOR PCBS
AND SELECTED SPECIES OF FRESHWATER AQUATIC ORGANISMS-

SULLIVAN'S LEDGE SITE
NEW BEDFORD, MASSACHUSETTS

Organism, Aroclor PCB, G e n u s / S p e c i e s M A T C 1 (pg/2)

Cladoceran, Daphnia manga
1248 1.2-3.5
1254 2.5-7.5

Amphipod, Gammarus pseudolimnaeus
1242 2.8-8.7
1248 2.5-5.1

Insect (midge), Tanytarsus dissimilis
1254 0.5-1.2

Brook trout, Salvelinus fontinalis
1254 0.7-1.5

Fathead minnow, Pimephales promelas
1254 1.8-4.6
1242 5.4-15.0
1248 0.1-0.4

1 Lower value in each pair indicates highest concentration tested producing no
raeasureable effect on growth, reproduction, survival, and metabolic upset during
chronic exposure; higher value indicates lowest concentration tested producing a
measureable effect.

Table taken from Eisler, 1986

* Based on exposure for life cycle, partial life cycle, or early life stage (EPA, 1980)

5.68.84
0068.0.0 D_13



TABLE D-4

TOXICITIES OF PCBS TO SELECTED SPECIES OF BIRDS AND MAMMALS
ADMINISTERED VIA DIETARY, ORAL, DERMAL, OR INTRAPERITONEAL ROUTES

SULLIVAN'S LEDGE SITE
NEW BEDFORD, MASSACHUSETTS

Taxonomic Group, Route of
Administration, Units,
Organisms, and Compound

Exposure
Period
(days) LD-50 Reference1

BIRDS

Dietary (mg/kg diet)

Northern bobwhite
Colinus virginianus

1254
1242
1248

Mallard
Anas platyrhynchos

1254
1242
1248

Ring-necked pheasant
Phasianas colchicus

1254
1242
1248

Japanese quail
Coturnix coturnix
japonica

European starling
Sturnus vulgairs

1254

Red-winged blackbird
Agelaius phoeniceus

1254

Brown-headed cowbird,
Molothrus ater

1254

Oral (grams/kg body weight)

5 days on treated diet
plus 3 days untreated

5 days on treated diet
plus 3 days untreated

5 days on treated diet
plus 3 days untreated

5 days on treated diet
plus 3 days untreated

4 days

6 days

7 days

604 Heath, et al., 1972
2,098
1,175'

2,699
3,182
2,798

1,091
2,078
1,312

2,898

1,500 Stickel, et al., 1984

1,500

1,500

5.88.84
0062.0.0 D-14



TABLE D-4 (continued)

TOXICITIES OF PCBS TO SELECTED SPECIES OF BIRDS AND MAMMALS
ADMINISTERED VIA DIETARY, ORAL, DERMAL, OR INTRAPERITONEAL ROUTES

SULLIVAN'S LEDGE SITE
NEW BEDFORD, MASSACHUSETTS

Taxonomic Group, Route of
Administration, Units
Organisms, and Compound

Exposure
Period
(days) LD-50 Reference1

BIRDS (cont'd)

Mallard
Anas platyrhynchos

1254 Single dose
1242

MAMMALS

Dietary (mg/kg diet)

Mink
Mustela vison

1242 9 months
1254 9 months

White-footed mice
Peromyscus leucopus

1254 3 weeks

Rat
Rattus norvegicus

1254 6 days

Raccoon
Procyon lotor

1254 8 days

Cottontail rabbit
Sylvilagus floridanus

1254 12 weeks

Oral (grams/kg body weight)

Rat

Rattus norvegicus
1254 Single dose
1242
1248

5.88.84
0063.0.0

>2 NAS, 1979
>2

8.6 Ringer, 1983
6.7

>100 Sanders and
Kirkpatrick, 1977

>75 Hudson, et al., 1984

>50 Montz, et al., 1982

>10 Zepp and Kirkpatrick,
1976

0.5-1.4 Hudson, et al., 1984
0.8-8.7
0.8-11.0
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TABLE D-4 (continued)

TOXICITIES OF PCBS TO SELECTED SPECIES OF BIRDS AND MAMMALS
ADMINISTERED VIA DIETARY, ORAL, DERMAL, OR INTRAPElITONEAL ROUTES

SULLIVAN'S LEDGE SITE
NEW BEDFORD, MASSACHUSETTS

Taxonomic Group, Route of
Administration, Units,
Organisms, and Compound

Exposure
Period
(days) LD-50 Reference1

Oral (grams/kg body weight) (cont'd)

Mink
Mustela vison

1254 Single dose
1242

Dermal (grams/kg body weight)

Rat
Rattus norvegicus

Various Single dose

Intraperitoneal
(grams/kg body weight)

Mink
Mustela vison

1254 Single dose
1242

4.QI Aulerich and Ringer,
3.0 1977; Ringer, 1983

0.8-3.2 Safe, 1984

1.25-2.25 Aulerich and Ringer,
1.0 1977

1 Each reference applies to data in the same row in the rows that immediately follow
for which no reference is indicated.

5.88.84
0064.0.0 D-16



larval deformities (Niimi, 1983). Fish diets containing 1.0 mg

Aroclor-1254/kg fresh weight produced pathological changes in

kidneys of rainbow trout after 11 months. Diets containing

11.2-ppm PCBs fresh weight produced progressive degenerative

changes in livers of lake trout after nine months (Roberts, et

al. , 1978). No-effect levels of PCBs have not been determined

for tissues and diets of freshwater fish, but would be at

concentrations lower than those reported.

No adverse effects are believed to occur to the mink (Mustela

vison) at PCB tissue concentrations less than 100 ppb (fresh

weight) in the diet (Aulerich, et al., 1985), or less than

1.5 ug/kg of body weight ingested daily (Hornshaw, et al., 1983)

(see Table D-4) . The mink is believed to be the wildlife

species most sensitive to PCB exposure.

No adverse effects were observed in screech owls fed 3.0 ppm

PCBs (fresh weight) in their diet or in the progeny from eggs

containing up to 17.8 ppm PCBs (McLane and Hughes, 1980). PCB

concentrations below 54 ppm (fresh weight) in brain tissue of

birds were not associated with the PCB poisoning (resulting in

mortality) . PCB poisoning is found in birds with PCB brain

tissue concentrations exceeding 301 ppm (Stickel, et al., 1984).
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APPENDIX E
INTERIM SEDIMENT CRITERIA EVALUATION

SULLIVAN'S LEDGE SITE
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INTERIM SEDIMENT CRITERIA VALUES FOR NONPOLAR HYDROPHOBIC
ORGANIC COMPOUNDS

INTRODUCTION

Toxic contaminants in the bottom sediments of lakes, rivers and coastal

waters can degrade the environment. Available data indicate many locations

where existing sediment contaminant concentrations are now causing significant

adverse environmental effects on aquatic life, even when water column

contaminant concentrations comply with established water quality criteria

(Malins et al. 1980, 1982). Since 1985, the Criteria and Standards Division

of EPA has been pursuing the Equilibrium Partitioning (EP) approach for

estimating sediment quality criteria for nonpolar and metal contaminants. In

anticipation of favorable review of the approach by EPA's Science Advisory

Board, interim sediment criteria values based on the EP approach for selected

nonpolar, hydrophobic organic compounds were developed. These interim criteria

values can be used to evaluate the appropriate applications of sediment criteria

in existing regulatory programs. This report describes how the interim numbers

were developed and briefly how the criteria values can be used to evaluate

the extent of sediment contamination. Preparation of this report has resulted

in a great deal of discussion regarding choice of partition coefficients and

methods for determining the uncertainty in the interim criteria values.

Therefore, it is very likely that the final values that EPA will recommend

will differ from these values although not substantially. Any user of these

numbers should be aware that these numbers are indeed interim and not final

criteria values.

The main part of this report describes the development of interim criteria

values for nonpolar organic contaminants for which chronic water quality
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criteria have been generated. In Appendix E of the report, additional interim

criteria for selected PAHs are given.

EQUILIBRIUM PARTITIONING APPROACH

Before describing how the interim criteria were estimated, the technical

approach that forms the basis for the sediment criteria development effort

will be discussed. The approach that is being pursued by the Criteria and

Standards Division for establishing sediment quality criteria, on the
i

recommendation of participants in the technical workshops and steering

committees, is the EP approach (Neff 1985, Cowan 1986, Cowan 1987). The EP

approach is based on two interrelated assumptions. First, that the interstitial

water concentration of the contaminant is controlled by partitioning between

the sediment and the water at contaminant concentrations well below saturation

in both phases. Thus, the partitioning can be calculated from the quantity

of the sorbent(s) on the sediment and the appropriate sorption coefficient(s).

For nonpolar organic contaminants, the primary sorbent is the organic carbon

on the sediment; therefore, the partition coefficient is called the organic

carbon normalized partition coefficient, K . Second, the toxicity and

accumulation of the contaminant by benthic organisms is correlated to the

interstitial, or pore water concentration and not directly to the total

concentration of the contaminant on the sediment.

When the EP approach is used to estimate sediment quality criteria, chronic

water quality criteria (WQC) are used to establish the "no-effect" concentration

in the interstitial water. Chronic water quality criteria are used to protect

benthic organisms from effects due to their long-term exposure to low ambient

concentrations in the sediment. The use of WQC assumes that the sensitivities
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of water column and benthic species to a compound are similar. This assumption

is being evaluated. This interstitial water concentration (Cw) is then used

with the partition coefficients (K ) and the following equationoc

Csed = Koc

to calculate the concentration of the contaminant on the sediment (C .) that

at equilibrium will result in this interstitial water concentration. This

concentration on the sediment will be the numerical criteria value (SQC).

For compounds where chronic water quality criteria are not available, the EP

approach can still be useful. For example, using upper-bounds effects

concentrations will give comparable (i.e, upper-bounds effects) sediment

concentrations. The interpretation of such sediment values is analogous to

the interpretations of the comparable water column values used in their

derivation.

DEVELOPMENT OF INTERIM NUMBERS

To estimate interim sediment criteria values, two sets of data are needed

for each compound for which criteria values are required. These data are the

water quality criteria and the partition coefficients.

WATER QUALITY CRITERIA VALUES

Water Quality Criteria (WQC) concentrations are available for 17 nonpolar

organic chemicals (Hansen 1987). The criteria values are summarized in Table 1,

The procedures for deriving these criteria are described in Appendix A. The

WQC concentrations consist of the Criteria Maximum Concentration (CMC) and
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the Criteria Continuous Concentration (CCC). The CMC i$ not applicable for

derivation of SQC concentrations because it protects aquatic life from acutely

lethal effects of a chemical. The CCC is the lower of the Final Chronic Value

(FCV), the concentration protecting aquatic life from chronic toxicity, and

the Final Residue Value (FRV), the concentration protecting uses of aquatic

life. These uses include marketability of aquatic life based on FDA or other

action levels or consumption of aquatic life by wildliffc. The CCC is the

appropriate value to use in deriving SQC because it protects aquatic life

from effects due to long-term exposure to contaminated Sediments. Both the

FCV and FRV are presented in Table 1.

Important limitations of Table 1 should be mentioned. First, the WQC

concentrations for acenaphthene, aniline, diethylhexylphthalate, methyl-

parathion, phenanthrene, and 1,2,4-trichlorobenzene must be used with caution

because they are preliminary values until criteria docutents have been peer

reviewed and accepted. Second, the PCB criteria is based on the FDA action

level of 5 mg/kg and bioaccumulation factors measured in the laboratory.

Since 1980 when this criteria was developed, the FDA action level has been

changed to 2 mg/kg. Furthermore, the residue values do not account for

bioconcentration in the food chain which results in bioaccumulation factors

for fish at least 10 times higher than those measured in the laboratory.

This bioconcentration has been shown to be important for DDT and PCB.

PARTITION COEFFICIENTS

For estimating the interim sediment quality criteria values presented

here, it is assumed that the sediment organic carbon partition coefficient,
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K , can be accurately calculated from the octanol-water partition coefficient,

K. , using the following equation (DiToro 1985):ow

Log10(Koc) = 0.00028 + 0.983*LoglO(KQw) (2)

The K values used in the regression analysis were carefully screened to

remove data for experiments that were conducted at high particle concentrations

and to ensure that only nonpolar organic compounds were included. This

screening is important because particle interactions at high particle

concentrations can result in errors in the K values (DiToro 1985). This

relationship is chosen to calculate K values rather than using tabulated
oc

Koc values because K values have been determined by more researchers and
OW

the procedure for determining K values is simpler than that used for
OW

determining K values because interferences caused by dissolved organic carbon

and particle effects do not have to be considered or accounted for in the

experimental design and data analysis.

Because K is used to estimate K , and ultimately the interim sediment
OW OC

quality criteria, it is important that both an estimate of the mean K and a
OW

quantification of its uncertainty be determined. To provide a preliminary

estimate of the K values and their uncertainty, for each compound in Table 1,

the following alternative methods were used.

• Review of all measured values and calculation of the geometric mean and

standard deviation of the mean from the data

• Determine recommended value from Leo-Hanch database

• Estimate log K from correlations with aqueous solubility
OW

• Estimate log K from structure-activity relationships.
OW
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The results of the four methods are presented in Table 2. The estimates derived

from the four methods compared for overall consistency.

The review of all measured values was conducted using the database

developed by Envirosphere for the report by Pavlou et al. (1987). Because

this database has been updated since that report was prepared the values in

Table 2 may differ slightly from those presented in that report. The

recommended value for the log KQw from the Leo and Hanch Log P Database (Leo

1984) was also tabulated for comparison.

The methods used for estimating the log K values from the solubilityow

and from the chemical structure of the compound are outlined in Appendices B

and C, respectively. Estimates of K based on aqueous solubility, which •
OW

were corrected for solids melting point (Bowman and Sans 1983), were calculated

from solubility and melting point data reported in the Arizona Database of

Aqueous Solubility (Yalkowsky et al. 1987). The log mean K for solubilities
OW

measured in the range of 15 to 25°C is reported in Table 2.

PCB Aroclor K values reported in the "measured" column in Table 2 were
OW

calculated using the median of the log mean 1C values for the homologs and
OW

the Aroclor homolog composition as illustrated in Appendix D. Log mean K
OW

values for the homologs were compiled from six sources (Rapaport and Eisenrich

1984, Rapaport and Eisenrich 1985, Shiu and MacKay 1986, Woodburn et al. 1984,

Miller et al. 1984, Chiou et al. 1977) and the median of the reported values

determined. The Aroclor homolog composition was taken from Verschueren (1983).

The K values in Table 2 for the four methods do in general agree;
OW

however, for some compounds the values range over several orders of magnitude.

For these compounds, the wide range in uncertainty, the disagreement between

the recommended value of Leo-Hanch and the geometric mean of all reported
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values, or lack of confirmatory data makes it difficult to chose a definitive
Io9 K«w value. Based on the review of all the data, log K values for 11 ofow ow
the 17 nonpolar compounds, for which there are WQC, are considered acceptable

at this time and are used to calculate interim criteria values. Further review

is ongoing to determine the most acceptable mean and uncertainty values to

represent the Knuj values for these compounds. The accepted mean, standard
OW

deviation (S.D.), and the 95% confidence intervals for the log K value; and
OW

the mean, S.D., and 95% confidence intervals for the log KQC value for each

of the 11 compounds are presented in Table 3. The 95% confidence intervals

for the Kn values were calculated assuming a t statistic of 1.96, which is
OW

the value for large sample size, rather than the statistic for the specific

sample size used to estimate the mean and S.D. for the compound. The mean

log K values in this table were estimated using Equation (2) and the mean

log K value. The S.D. of the log K value was estimated using the following
OW OC

equation:

S.D. * y (S.D. of log K )Z + (0.3)2ow

where 0.3 represents the standard error due to the regression relationship.

This estimate of the standard error of the regression is large because the

least squares regression method assumes that all uncertainty is in the log

K value. As part of the ongoing review, the most appropriate methods for

estimating the mean and S.D. of the log K values are being examined. Also,
OW

alternative regression methods will be used to determine the most appropriate

value for the standard error due to the regression. As a result of this review,

the final log KQW values and the final criteria values may change slightly

from those presented in this report.
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INTERIM SEDIMENT QUALITY CRITERIA

Table 4 summarizes the interim sediment criteria values calculated using

Equations (1) and (2) and the FCV and FRV criteria, respectively, for freshwater

(Table 1) as the basis of the interim criteria. Table 5 summarizes the criteria

values using FCV and FRV criteria, respectively, for saltwater (Table 1).

When both FCV and FRV values are available for a compound, the FCV
•<

concentrations should only be used to calculate SQC when they are lower than

the corresponding FRV concentrations. However, SQC values derived from both
i

FCV and FRV values are presented to permit the user to determine what end use

is being protected for.

Estimates of the SQCs are shown for the mean and 96% confidence interval

of the log K values. The confidence interval is reported to illustrate the

uncertainty in the interim criteria values and to permit the user to estimate

the likelihood that the sediment does or does not exceed the criteria value.

The confidence interval represents the range within which with 95% certainty

the sediment criteria value will fall. The lower value of the confidence

interval represents the concentration which with 97.5% certainty will result

in protection from chronic effects or of uses depending on the WQC value used

in the SQC derivation. Any contaminant in a sediment at concentrations less

than this value would not be of concern; however, the sediment can not be

considered "safe" because the sediment may contain other contaminants above

safe levels but for which criteria do not exist. The upper value of the

confidence interval represents the concentration which with 97.5% certainty

will result in hazardous long-term impacts on the benthtc fauna. Thus, any

sediments with concentrations above this level are considered hazardous.

Concentrations within the confidence intervals can be considered either "safe"
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or hazardous with respect to that compound with certainties between 2.5 and

97.5%.

APPLICATION OF INTERIM NUMBERS

To determine if the sediment concentration of a nonpolar contaminant

exceeds the sediment criteria values, the concentration of the contaminant

and the organic carbon content of the sediment must both be known. The

analytical methodologies for measuring the concentration of nonpolar organic

compounds and the organic carbon content in sediments are described in Cowan

and Riley (1987). Because the sediment criteria values are presented as

normalized to organic carbon content (i.e., presented on a per organic carbon

weight basis), the normalized sediment concentrations of the contaminants

must be calculated. These normalized concentrations can then be directly

compared with the interim values in Tables 4 and 5. Alternatively, the sediment

criteria values could be multiplied by the lowest organic carbon content and

the total concentrations compared with these criteria values. To facilitate

this second type of comparison, Tables 6 and 7 contain the sediment criteria

values for specific organic carbon contents of 1 and 10% for fresh and

saltwater, respectively. These organic carbon contents represent the average

range over which the EP approach has been examined (Karickhoff 1984, DiToro

1985).

SAMPLE CALCULATION

To illustrate the use of the interim sediment criteria values, an example

calculation is presented.
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For example, consider a site where previous analyses have indicated that

DDT is present in the freshwater sediments at a concentration of 0.1 tng/kg of

sediment and that the organic carbon (f ) content is 2% or 0.02 kg of C/kg

of sediment. To calculate the normalized sediment concentration in terms of

organic carbon content, the formula is as follows:

Normalized Concentration « Sediment Concentration/f
!

For this specific example,

Concentration (mg/kg C) « (0.1 mg/kg)/(0.02 kg C/kg)

= 5 mg/kg C

Comparing this value to the values in Table 4, the normalized concentration

exceeds the criteria values based on the FRV for freshwater.

Alternatively, the criteria value in Table 4 could be multiplied by the

organic carbon content of the sediment to calculate the criteria value for a

specific organic carbon content. The formula is as follows:

Sediment Concentration = (SQC)(fQC)

The calculation for this same case (i.e., 2% organic carbon) using the lower

confidence interval value would be

SQC at 2% O.C. (mg/kg) = 0.183 mg/kg C x 0.02 kg C/kg

* 3.66E-3 mg/kg

Comparison of this value with the measured concentration indicates that the

criteria value is again exceeded. Using the upper confidence interval value

also indicates that the criteria are exceeded.

The first calculation method would be most appropriately used when several

contaminant concentrations are available across a site that varies in organic

carbon content. In that case, the calculation of the organic carbon normalized

values and contours of concentration could be used to indicate the approximate
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area or sampling sites that are above the criteria value. The second

calculation method would be most appropriate when several contaminant

concentrations are available, but the organic carbon content of the sediment

is constant.
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TABLE 1. Final Residue Values (FRV) and Final Chronic Values (FCV) for
Nonpolar Organic Compounds

Freshwater /jg/L Saltwater

Compound (Pub. Date) C.A

Acenaphthene*
Aniline*
Chlordane (1980)
Chlorpyrifos (1986)
DDT (1980)
Dieldrin (1980)
Di ethyl hexylphthal ate*
Endosulfan(1980)
Endrin (1980)
Ethyl Parathion (1986)
Hepatachlor (1980)
Hexach 1 orocycl ohexane

(1980)***
Methyl Parathion*
Phenanthrene*
Polychlorinated Biphenyls

(1980)
Toxaphene (1986)
1,2,4-Trichlorobenzene*

.S. Number

83-32-9
62-53-3
57-74-9
2921-88-2
50-29-3
60-57-1
117-81-7
115-29-7
72-20-8
56-38-2
76-44-8
608-73-1

298-00-0
85-01-8

8001-35-2
120-82-1

FCV

57
7.2
0.17
0.041
-0.29
360
0.056
0.045
0.013
-

0.080

(MS
6.3
-

<0.039
23

F

0

0
0

0

0

0

0

RV

«•

-.004

-.0010
.0019
-
-.0023

-.0038

-

-
-.014

.0002**
"

FCV

—

27
0.0064
0.0056

-
0.084
360
0.0087
0.0093

-
-
-

0.076
4.6
-

0.21
~

FRV

—

.
0.004

-0.0010
0.0019

-
0.0023

-0.0036

-

-
-0.030

0.0002**
~

* Draft criteria documents.
** See criteria document for explanation of this residue-based value.
*** Also known as Lindane
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ô I I i

Q C4 ^ 9

^ CM M C4
•< ^^ ^4 v4

i s g 5

E-16



o
i-
o

ns
Oi
O

o
o.

•o
O)

u
0>

O>
t/i

0)

uo

UJ

CO

I ^^ O
o\» C

i in 0)
i

u
Ol

I
Ol
O I

o
(_>

ooooooooooo

O)

ro o

I JO 0)
•—• (J

I o\° C
in <u

•o
c

vO
CM

^H^-tco^iDoo
O ro 00 ^^ CM — « 10

O

c
o

S E
o

o ••-

01 i—o —

Ol
C Ol
•i- C

3 I/I

CO

O

CVI O r*
0)

O>
4->
<o

O O O O O O O O O O O

•— «J
3 •—
U fO

•— <J
u
o

d) t/>
C O
4) H- (0 i-

s- o

0)
c
O).

J= 4) >, •!- C3.JC O) -tJ CM
Q. C Q. I. C I U C C ̂

G <^ a i— J- >,-•-> "o co> ••- •— i— a) -a J= Q. c <u CD

o

o

u o
ai i—
•M
C »*-

••- O

_• 4> S-
<a u o
a> e • s-~ a>*—. fc.
o •»- in ^
••- **- O"> -a
S- C <2* l-

4-> O — fO II
O) U 4-> T3
E C
O o\« (- ra O
ai in o -M •

C3 CTI •*- U1 OO

u

I/I
VI
a>
01

s_
o
i.
9)

tQ

<U

O

O)

E-17



o

5

O>

I/I
T3

O I
C7>

O>

fa

I.
0)

s_
d)

O O
- ^~
- CO

• • • •

PO -H O O

o
00

•I- I

X I

o i
•<-> I

I!
0) I

in
en o>

u

o
o

c
41

r^ un
m cr> 10
co o o
-H o o

• • •

o o o

CM
CO O COCM m in
co-*o

• • •o o o

co«r
~+
o

•

o
co

O

i-
o
o

(O
O)

o

I/I
0)

en PO co-* -* CM PO
§00 o.00 o
o o o o

*r•-*
o

*o

i-
ro
r~
0
a.
c
o"^
•o
o>
+>
u
0)

p—

0)
oo
i_
o

l̂ _

I/I
4>
3

03
>
"TJ

*u

l_p
0)
«̂l̂
O)
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Appendix A. Water Quality Criteria Derivation Procedures

The water quality criteria listed in Table 1 were obtained from

published or draft aquatic-life water quality criteria documents. These

numerical water quality criteria concentrations were derived using the

"Guidelines for Deriving Numerical National Water Quality Criteria for

the Protection of Aquatic Organisms and Their Uses" (Stephan et al.

1985). These "National Guidelines" specify minimum data requirements

and data synthesis procedures which allow calculation of numerical

criteria concentrations to protect the presence and uses of aquatic life.

Water quality criteria concentrations to protect the presence of

aquatic life are derived using the following procedure. First, all

available data on the toxicity of the chemical are collected, reviewed

for acceptability, and sorted by test type. If minimum database

requirements for acute and chronic toxicity as specified in the "National

Guidelines" are met, Criteria Maximum Concentrations (CMC) and Criteria

Continuous Concentrations (CCC) are calculated to protect important

aquatic life from acute and chronic toxicity, respectively. If the

toxicity of the chemical is dependent on a water quality characteristic,

then the CMC or CCC values are derived as a function of the appropriate

characteristic. Because aquatic ecosystems can tolerate some stress

and occasional adverse additions, protection of all species at all times

and places is not necessary. Therefore, criteria derivation procedures

result in criteria concentrations intended to protect most species most

of the time but not all of the species all of the time.
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Water quality criteria concentrations to protect the uses of aquatic

life are derived using the following procedure. A Criteria Continuous

Concentration to limit residues in aquatic life can be derived if maximum

permissible tissue concentrations and data on bioaccumulation or

bioconcentration factors are available. Maximum permissible tissue

concentrations are based on either (a) a FDA action level for fish oil

or edible portions of fish or shellfish, (b) a maximum acceptable dietary

intake based on a wildlife feeding study, or (c) residue-effects data

for aquatic life. Either bioconcentration or bioaccumulation factors

are required to calculate the water concentrations expected to limit

chemical uptake by organisms to below the permissible tissue

concentration. Bioconcentration factors, the concentration of the

chemical in the organism divided by the concentration in the exposure

water, are calculated from laboratory studies where steady-state

conditions are achieved. Bioaccumulation factors, the concentration of

chemical in the organism from all sources (e.g., food, water) divided by

the concentration in the water, are calculated from data obtained in

field studies. It is important to note that if food-chain transfer is

an important uptake route, criteria concentrations derived using

bioconcentration factors, such as those for DDT and PCBs, will probably

be underprotective.

The water quality criteria statement contains a concentration limit,

averaging period, and return frequency and is stated as follows: "The

procedures described in the "Guidelines for Deriving National Water

Quality Criteria for the Protection of Aquatic Organisms and Their Uses"

indicate that, except possibly where a locally important species is
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very sensitive, (1) aquatic organisms and their uses should not be

affected unacceptably if the four-day average concentration of (2) does

not exceed (3) pg/L more than once every three years on the average and
i

if the one-hour average concentration does not exceed (4) /*g/L more

than once every three years on the average." In this statement insert

either "freshwater" or "saltwater" at (1), the name of the chemical at

(2), the lower of the chronic-effect or residue-based concentrations as

the Criteria Continuous Concentration at (3) and the acute effect-based

Criteria Maximum Concentration at (4).

The Criteria Continuous Concentration based on either chronic effect

or residue data can be used to derive sediment quality criteria for

nonpolar organic chemicals using the equilibrium partitioning approach.

Detailed knowledge of the National Guidelines and the water quality

criteria document as a basis for understanding the water quality criteria

that are used in the derivation of sediment quality criteria is highly

recommended.
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Appendix B. Aqueous Solubility and Octanol-Water Partition Coefficient

Estimates of K. from solubility are based on a thermodynamicallyow
inspired correlation developed for 61 organophosphorus and carbamate

insecticides (Bowman and Sans 1983). The relationship includes a melting

point (MP) correction for chemicals that are solids at room temperature.

The regression analysis using K and the estimated aqueous solubility
OW

of the liquid (or supercooled liquid for solids) yields the following

relationship (Bowman and Sans 1983):

Log KQW » 0.280 - 0.839 log S$cl

where S -, is the molar aqueous solubility of the supercooled liquid.

The relationship between the molar solubility of the solid, S ,-j, and

the supercooled liquid, S i , is given by the following relationship

(Bowman and Sans 1983, Miller et al. 1985):

Stff T™Logssc l - iogs s o 1 1 d + 2>303
f
ftT[n (-f-i)

where AlTf/Tm
 3 AS, the entropy of fusion, is reported to be 13.5 cal/mole

a°K for most low melting point compounds and R * 1.987 cal/mole °K.
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Appendix C. Estimating K using CLOGPow

The CLOGP program, based on Leo's Fragment Constant Method (Lyman

et al. 1982), estimates log K using fragment constants (fi) and
OW

structural factors (Fi) that have been empirically derived for many

molecular groups. The estimated K is obtained from the sum of constar

and factors for each of the molecular subgroups comprising the molecule

as follows:

109

The method assumes that log K is a linear additive function of

the structure of the solute and its constitutive parts, and that the

most important structural effects are described by available factors.

The structure of the compound is specified using the Simplified Molecular

Interactive Linear Entry System (SMILES) notation (Weininger and Weininger

1986). The notation uniquely describes the empirical formula and

molecular structure of the compound of interest.
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Appendix D. Example Calculation of Aroclor K

Aroclor

Aroclor 1242
Homolog Homolog

Homolog Fraction log Kow

mono 0.03 4.33
di 0.13 5.12
tri 0.28 5.57
tetra 0.30 5.84
penta 0.22 6.35
hexa 0.04 7.05

For Aroclor 1242:

log KQW - log1Q [0.03(10
4'33) + 0.13(105'12) + 0.28(105'57)

+ 0.30(105'84) + 0.22(106'35)- + 0.04(107'05)

* log1Q [1,270,684]

log KQW = 6.10
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Appendix E. Interim Sediment Criteria Values for Polycyclic
Aromatic Hydrocarbons

In the main part of this report, interim sediment criteria values

are shown for 11 nonpolar organic compounds for which chronic water

quality criteria have been generated. During visits to regional Superfund

offices to discuss the application of these interim criteria values,

the need for interim criteria for several of the polycyclic aromatic

hydrocarbons (PAHs) was identified. The PAHs are Fluoranthene, Pyrene,

Benzo(a)pyrene and Benzo(a)anthracene. This appendix describes how

those interim criteria values were developed and provides all supporting
i

data for their calculation.

The freshwater chronic water quality criteria values for the four

PAHs given in Table E.I were determined by Mr. Anthony (Ron) Carlson of

EPA-Duluth using the computer automated method system developed by that

laboratory. The calculated criteria values for Phenanthrene and

Acenaphthene are given for comparison. Accepted chronic criteria for

these compounds are 0.006 mg/L and 0.057 mg/L, respectively. The

computerized method which uses the K and solubility values for the

compound to calculate both the acute and chronic water quality criteria

is based on the work of Veith et al. (1983) and Call et al. (1985).

The values given are based on toxicity to chronically exposed fathead

minnows. This method is estimated to provide acute and chronic toxicity

values that are within a factor of 3 and 5, respectively, of the actual

values for approximately 80% of the known industrial compounds.

The log K values for the four PAHs given in Table E.2 were developed

as described in the main part of the report. The log K values and
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the 95% confidence interval for the log K values given in Table E.3

were also estimated using the same methods and assumptions described

previously.

The final criteria values are given in Table E.4 on an organic carbon

normalized basis and for 1% and 10% organic carbon in Table E.5. These

interim criteria values can be used in the same way as the interim values

in the main part of the report to determine if a sediment sample exceeds

or does not exceed the criteria values.

E-29



O>
(J

U

O

o>+J
3
U

CM Oin vo co PO «—i co
m co -i -* o oo o o o o o
o o o o o o

in m CM vo
vo ro CM CM o o
O -H o O O O

-CJ.
a
'o

vo
CM

^- m O —«
CSJ ~i O O

o
0)

—« «r o o o o

O)
3

<o

01
o

a> t>- tn ID CM vo
«er O CTi CTi «—i VO

10 0)

03
U

X
o

O ^-^
c

0) O

•oa>

Q)
•4-»
u

</l

(J

co o* o o co ro
^H CM -̂ O CM inO m ̂ - o en inin m 10 at o <oco co OCM min

CM -H

in
V)
O

01

O E
O. 13

a>

ai
ua> <e

c t-

03

<o 10 t. c o o
C C O V IM IM
0) O) 3 I- C CX: u i— ») o> o>

Ct. < LL. Q. CD CO

U
<o

oa.c
o

II

E-30



O)

(Q

en

<C
O.

$_

O
*»-
4)

O

i/t
4)

cn
o

CM

UJ

o

I

1 S_
<u

1 0\° 1—m
1 O1 4)

u
1 C

O)
i -a

•r-
1 <«-

1 O
o

1

1

i a
, ^

1 U

1 &) ro

4>

1

1 4-1

1 (/) i—

\ O XJ
0> 3

o-'o

1

1
+•> I/I

1 C -i-
a> vi

t S >-,

i fa <a
t- c

Le
o-

H
an

ch
M

ea
su

re
d

1

•a
C

o
o.
o
o

CM IO CO IO
in «r m CM
in in ic vo

CO CM CM CM
cy> r». r^ CM

«r *r in m

c^ r^ ^^ ^^
-H -N ̂  CM

O O O O

in <n vn TT
CM oo r*
in in vo in

VO ̂  CO CO

TT r̂ in vo

m m CM vo
O^ O^ ^H *-̂ ^

•«i- «r vo m

§ fN.
o\. . . 1

in ̂ r in

4)

4)
u

4) iQ
c t-

4* 4) -C
CZ i" *J
4) >^ gj

JC O. A3

4- C O O
O O) N IM
a i. e c

r— >l O> 4)
U. O. CO CO

E-31



rO

f.

in
i CT> <u

u
i c<u
I -O

O> Io
_J I

I

I

I

oo

13
0>

i.
o>

IT)

V

j_
o

V

0)
u

ou

o",

0>
Cfl

en
o

LU

.0.
T3

•o
c
o

^H O CM I
CO r»* VO '

in to vo

c\j oo

ro in ̂  o

O oo o

vo o in ^*
« O CT» VO

in in in m

esj vo co vo
in ̂  m CM

• • • *in in vo vo

CO C\l CVJ CSJ
G\ f^ ^^ ^^

• * • •

•» ̂  in in

o> r». co ̂m co vo vo

O ooo

in en in ̂
CM o O r<*
in in vo in

f- >t 0) 0)

E-32



Table E.4. Interim Sediment Quality Criteria values for four PAHs.

Compound

Fluoranthene
Pyrene
Benzo(a)pyrene
Benzo(a) anthracene

WQC

13
13
1.2
3

Sediment Quality Criteria
(ug/g C)

Mean 95% Confidence Interval

1,883 423 8,375
1,311 265 6,465
1,063 225 5,018
1,317 217 7,999
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APPENDIX F
APPLICABLE OR RELEVANT AND APPROPRIATE REQUIREMENTS

SULLIVAN'S LEDGE SITE
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ŝ

cn

Ê-
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â.
a.
"*

U p-
CJ vo
a
2§
W CJ

3 in
CO O

0) — '
3
0 3
-a o
u a
a ̂
N 1
ra o

i
1 4J

x:
3 ao
O4 H
a at

1

,M

3
04

I-M

O

Q,

(A
4J

iJ

Ul

-C
U
03
to
W

23

U

>,
XI

ul
•O -li
1) U
01 O
3 S

D
X) B

O
—4 -4
—4 4J
-4 ra
3 4J

B D
0 E
M 11
4J ---) a.
-^ s
3 -4
90

Ul >
^4

Ul 4->
-4 ra

XI C

u
CM 4J
O — I

ra
01
4-1 ao
B B

u 3
ui -a
3 -o
C7* 41
cu a
Ui H

ra
U 4-1

E- «

r-4 -O

B 01
O 3

4-1 01
ra u
E u
Ul =
o ra

CM 4J
B in
-4 X)

3
<a 01

-C
4-1 01

3
— 1 O
-i TJ

4-1 (0
11 N

T3 ra

B ui
o o
-4 CM

ra tn
-^ 4->
3 B
00 4J
ai S
Id 11

14
11 -4
tn 3
0) C?"

_= u
E-i ui

u

ra
u

â*
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